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Introduction 


The various student personnel studies of the Pharmaceu- 
tical Survey were carried out over slightly more than a two- 
year period—from July 1946 to September 1948. 


The predictive and achievement testing program, origi- 
nally conceived and outlined by Dr. Carl Klemme and myself 
in 1937, and presented to the American Council on Education 
in 1937 as a memorandum, is still unfinished business, as the 
reader will find repeatedly in a number of the papers, but es- 
pecially in III, “Measuring the Achievement of Pharmacy 
Seniors,” and V, “The Future of Predictive and Achievement 
Testing in Pharmacy.” Hence, the record here will be of 
great use and convenience if the project of prediction against 
the criterion of a carefully conceived objective measurement 
of senior achievement is finally completed. 


The Pharmaceutical Survey was originally conceived as 
a three-year project and, therefore, did not provide the neces- 
sary time interval to test entering freshmen in 1946 in order 
to study the predictiveness of the tests in 1950, when the 1946 
freshmen who survived would, for the most part, be seniors. 
The desirability of thus testing the tests, while not provided 
for in the scope of the Survey as planned, is too obvious to 
need elaboration here. A major part of the scientific value of 
the whole program will have been sacrificed if the test vali- 
dation is not carried through to completion. 


That what has thus far been accomplished is valuable in 
pharmaceutical education will be readily granted by those 
whose professional training and competence gives them a 
right to a judgment. The demonstration on a nation-wide 
basis that, even with such an unsatisfactory measure of 
achievement as semester grades, the predictive tests give sub- 
stantial predictions will give immediate body and substance 
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to guidance, selection, and placement of students who aspire 
to become pharmacists. Even more valuable and important 
in the long run may well be the improvement of measures of 
achievement of seniors initiated in the Comprehensive Senior 
Examinations containing approximately twelve hundred ob- 
jectively scored questions covering the four major areas of 
the pharmacy curriculum—pharmacy, pharmacology, pharma- 
cognosy, and pharmaceutical chemistry. 


The reading of some of the material here presented will, 
I am fully aware, present rather rough going in spots where 
it was in our judgment necessary to make the record in the 
technical language of test technology and statistics. For 
those who will have to take the adequacy of the techniques for 
granted, we have attempted to point up the meanings in our 
verbal conclusions and recommendations. The scientific in- 
vestigator is, however, also under obligation to make it possi- 
ble for his technical peers to read his results critically ; hence 
the technical presentation where it occurs. 


It is a pleasant duty to acknowledge the personal pleasure 
and professional satisfactions I have gained in my association 
with the Pharmaceutical Survey—the opportunity to continue 
working with Dr. Edward C. Elliott, my chief of more than 
twenty years; to witness the professional devotion of all those 
teachers and administrators in schools of pharmacy who par- 
ticipated in the program; and the pleasant associations with 
my former student and colleague Dr. N. L. Gage—these are 
items of psychic income that will remain as large, permanent 
capital. 

H. H. Remmers 


November 1948 
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I. Prediction of Scholastic Mortality 


One criterion of the validity of the predictive test battery 
is how the score on each of the tests is related to withdrawals’ 
from the schools of pharmacy. A study was, therefore, designed 
to determine the relationship between scholastic mortality and 
scores on the various tests. 


The basic data were obtained by means of the following 
letter and questionnaire sent to all the participating schools of 
of pharmacy. 


April 6, 1948 
To Deans of Colleges of Pharmacy: 


As an additional validation of the Predictive Testing Program 
of 1946, Dr. Edward C. Elliott has directed this office to secure from 
your institution, as one of those that participated in this program, 
the (1) names of the freshmen tested then who have since withdrawn 
or been dismissed from the college of pharmacy, (2) time of leaving, 
and (3) reason for leaving. 


The enclosed will, we hope, facilitate your supplying this infor- 
mation to us. 


Allow me to thank you in advance for your cooperation. 
Cordially yours, 


H. H. Remmers, Director 
Student Personnel Studies 


‘Withdrawals for all reasons: those at the initiative of the student, such 
as change of interest, inadequate health, etc.; and those at the initiative of 
the college, such as elimination for scholastic deficiency, disciplinary reasons, etc 
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Names of Students Who Entered College of Pharmacy as 
Freshmen in the Fall of 1946 and Who Have Left the Coilege 
of Pharmacy at Some Time up to December 1, 1947 


Name of Institution Reporting 


Signature 


If your institution is on the 
semester system, indicate time 
of leaving for each student 
with the following code: 


A—before end of Ist semester 


Official Position 


If your institution is on the 
quarter system, indicate time 
of leaving for each student 
with the following code: 


1—before end of Ist quarter 


B—at end of Ist semester 2—at end of Ist quarter 
C—during 2nd semester 3—during 2nd quarter 
E—during summer session 4—at end of 2nd quarter 
F—at end of summer session 5—during 3rd quarter 


G—during fall 1947, up to 6—at end of 3rd quarter 


Dec. 1 7—during summer session 
8—at end of summer session 
9—during fall quarters, 1947 
up to Dec. 1 


Name ‘of Student Time of Leaving Reason for leaving 


College of Phar- college phar- 

macy macy (Indicate 
briefly rea- 
sons as_ scholastic 
deficiency, change 
of interest, family 
problems, financial 
reasons, physical 
reasons, etc.) 


Usable data were obtained from 33 schools of pharmacy. 
The number of schools in the following tables varies because 
not all schools used all the tests. For each of the schaols the 
student withdrawals occurring within the period of September 
1946 to December 1, 1947, were tabulated against the scores 
that the students who withdrew achieved on each of the various 
tests. The statistic used to describe the relationship between 
withdrawal and scores is the biserial coefficient of correla- 
tion.’ 


“J. P. Guilford, Fundamental Statistics in Psychology and Education (N.Y 
McGraw-Hill Book Co., 1942), pp. 237-40 
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The meaning of biserial correlation may be seen in Table 
1. Here are the data for a typical institution on a typical test. 
(Institution No. 19 on the Purdue Mathematics Training Test, 
Form XM.) Note that the mean score (M) of the 38 students 


TABLE 1 


Biserial Correlation Data for a Typical Institution 
on a Typical Test (Mathematics Training Test in College No. 19) 


Test Score Withdrew Remained Total 
60-63 3 3 
56-59 + 4 
52-55 2 
48-51 1 11 12 
44-47 5 
40-43 1 9 10 
36-39 5 11 16 
32-35 3 18 21 
28-31 + 15 19 
24-27 8 20 28 
20-23 3 10 13 
16-19 6 4 15 
12-15 3 l 

8-11 2 2 
N 38 116 154 
Mean 27.06 33.81 32.14 
Ss. D 11.52 
p y= .316 


p=proportion of withdrawals 
y=normal curve ordinate at p 


r M -M 
bi total withdrawals p 
345 
S. D. total y 


who withdrew is appreciably lower than that of the 116 stu- 
dents who remained. In Table 2 are shown the data for the test 
in an institution where the correlation with withdrawal-re- 
maining was much higher (.636). Here, of course, the two 
distributions are even more disparate. These coefficients of 
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correlation for all tests are shown for all institutions in sum- 
mary in Table 3 (the full data for each institution on each 
test are given in Appendix A, Tables I-X). It is obvious from 


TABLE 2 


Biserial Correlation Data for an Institution 


Whose Withdrawals Are More Closely Related to a Given Test 


(Mathematics Training Test in College No. 


Test Score Withdrew Remained 


60-63 
56-59 
52-55 
48-51 
44-47 
40-43 
36-39 
32-35 
28-31 
24-27 
20-23 
16-19 
12-15 

8-11 


Now 


N 30 21 
Mean 27.22 37.88 
S.D. 

p=  .588 y 389 
p=proportion of withdrawals 

y=normal curve ordinate at p 


r M -M 
bi= total withdrawals p 
S. D. total 


9) 


Total 


w 


© o 


51 
31.50 
10.16 


.636 


inspection that these coefficients themselves are positively cor- 
related with each other. For a given school they all tend to be 
of similar value. This means that student withdrawals as re- 


lated to scholastic aptitude are consistently more 


predictable 


for some schools than for others. Scholastic aptitude is not, 
of course, the only factor related to withdrawals. 


Those fac- 


5 
8 
4 
7 
| 
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tors not related to scholastic aptitude but related to withdraw- 


als evidently operate differently in different schools. 


Withdrawals and Scores on the Predictive Tests* 


TABLE 3 
Biserial Coefficients of Correlation between Student 


College PSYCHOLOGICAL 


No. Total Q 
1 511 .340 
2 .291 .292 
+ -.090 -.167 
6 .232 .181 
9 854 .547 
10 522 .569 
11 312 .096 
12 184 .240 
13 .287 .083 
16 190 .297 
17 179 .016 
18 .038 
19 400 .464 
20 .280 
21 437 
22 
23 .073 .126 
24 431 .041 
25 
26 
27 215 .330 
29 .742 
30 830 .730 
33 573 332 
38 
39 .244 
41 484 
43 311 
44 
45 .188 
46 
47 
48 
Range: -.149 -.090 
.854 


L 
AT7 
.020 

-.014 
.166 
544 
421 
408 
137 
.440 
.025 
.206 
321 
.298 
349 
413 


-.017 
535 


.093 
.282 
526 
491 
.260 


.016 


Total 


380 
.168 
.039 
.083 
549 
277 


.148 
101 


.221 
338 
215 
397 


082 
.406 


.089 
.020 
472 
426 

386 
405 
432 
360 

-.033 

.084 


ENGLISH 


I 
372 .268 
278 .025 
-.057 .018 
.096 .008 
455 
147 .240 
306 -.005 
.027 -.039 
144 .036 
445 .213 
411 .251 
.161 
332 .136 
-.126 .136 
325 .340 
-.116 
.250 -.110 
162 .593 
642 .257 
508 .241 
470 = .383 
528 436 
.326 
390 .183 
-.154 -.096 
054 .105 
-.154 -.116 
642 .593 


*Blanks indicate no data were available 


Il 


.299 
146 
.038 
137 
418 
.284 


110 
.262 


310 
515 
.208 
.082 
407 


.082 
371 


.148 


~.045 


.229 
389 
137 
.183 
.228 
324 
.014 
111 


-.045 
515 


Phys. 


Pharm. 


Sci. Math. Bkgrd. 


673 
312 
174 
.226 
.752 
502 
.100 
392 
343 
429 
.233 
.664 
413 
-.149 
.276 
352 
321 
.283 
391 
449 
453 
.066 
120 
560 
355 
.020 
379 
147 
-.009 


570 .050 
347 =.086 
153 .005 
387 -.007 
636 401 
488 397 
371 -.020 
215 .277 
046 .234 
359 .057 
099 .176 
174 -.229 
345 .110 
426 -.022 
316 400 
355 

.230 .099 
350 .040 
311 574 
341 172 
322 .278 
.705 .413 
464 .000 
356 .079 
.162 
278 
635 .208 
441 .159 
-.079 .156 
036 .108 
129 

380 -.163 
072 .079 
-.079 -.229 
705 .586 


| = 
135 
475 
300 
.245 
.003 
-.007 -.149 
Mm 544 .752 
| 
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Table 4 shows the frequency distributions of the biserial 
coefficients listed by schools in Table 3. From the median 
values of Table 4, it is evident that for the typical school of 


TABLE 4 


Frequency Distributions of Biserial Coefficients 
of Correlation Between the Predictive Tests and 
Withdrawals from Colleges of Pharmacy 


r PSYCHOLOGICAL ENGLISH Phys. Pharm. 


bi “Total Q L Total I Il III Sci. Math. Bkgrd. 


4 
a 


to 


w 


Ne 
w 
w 


to 


Www 


w 

w 

COUN We 

Wwe 

NwWe dy w 


fon) 
© 


WwW Ww 


tw 


te 


(-.001)-(-.05) 
(-.051)-(-.10) 1 
(-.101)-(-.15) 1 
(-.151)-(-.20) 1 

(-.201)-(-.25) 1 


N 26 26 26 26 


6 26 26 33 31 33 


17 21 31 33 .14 


pharmacy there is a significant relationship between test 
scores and withdrawals; that is, withdrawals are to a signifi- 
cant extent predictable from the predictive test battery. 


That these coefficients of correlation are not higher is 


85-89 1 

80-84 1 

75-.79 1 

70-74 2 

65-.69 2 
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undoubtedly attributable to the fact that withdrawals occur 
for reasons other than scholastic deficiency. In fact, all with- 
drawals, for whatever reason, are included in these tabulations. 
We made no attempt to restrict the tabulations to only those 
withdrawals that were indicated by the colleges as owing to 
scholastic deficiency. Since the reasons given for withdrawal 
seemed too often to be inaccurate and vague, such restriction 
would have had to be both inaccurate and incomplete. 


At the bottom of Table 4 are shown the median coeffic- 
ients for each of the tests and subtests of the predictive test- 
ing battery. It will be noted that the Mathematics Training 
Test has the highest median, .33, while the Pharmacy Back- 
ground Test has the lowest median, .14. The Physical Science 
Test and the Psychological Examination both have median 
coefficients of .31, while that of the Cooperative English Test 
is .27. The quantitative and linguistic scores of the Psycholog- 
ical Examination have median coefficients of .26 and .30, re- 
spectively. 


Interesting but less meaningful measures of the validity of 
these tests against the “withdrawal” criterion are the total 
over-all biserial coefficients. These are shown for each of the 
tests in Table 5. These coefficients are all lower than the med- 
ian coefficients for the corresponding tests, as shown in Table 
4. This is to be expected, of course, since the schools are known 
to differ so widely in the average scholastic ability of their 
entering students. The student who is eliminated for scholas- 
tic deficiency in a high-ranking college may never have any 
scholastic difficulty in a lower-ranking institution. Such var- 
iation in standards serves to attenuate the “withdrawal” cri- 
terion and lower the correlation computed on the basis of com- 
bined data from all colleges. 


Apart from the Pharmacy Background Test, these tests 
are all approximately equal in their ability to predict with- 
drawal from colleges of pharmacy. It should be remembered 
that the median coefficients of correlation of these tests with 
‘irst-semester average grades for all freshmen were also ap- 
proximately equal, except for the substantially lower median 
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of the Pharmacy Background Test. In the English Test, Part 
I, on English usage has a median biserial coefficient of .27, 
which is higher than that of Part II on spelling, .17, or of Part 
III on vocabulary, .21. 


TABLE 5 


Biserial Coefficients of Correlation between Each Test Score 
and Withdrawal-Remaining in All Institutions 


N = Total number of enter- M = Mean score of with- 
. ing students a drawing students 
N = Number of withdrawing S.D. = Standard deviation of 
a students scores of entering stu- 
p = Proportion of students dents 

withdrawing r — Biserial coefficient of 
M — Mean score of entering ™ correlation 

students 

N N p M M r 
Test t w w t Ww S.D. bi 


A. C. E. Psych. 
Exam., total score 2.279 525 .230 106.22 98.11 25.07 .245 


A. C. E. Psych. 


Exam., Q-score 2,279 525 .230 40.42 37.07 11.72 .217 
A. C. E. Psych. 

Exam., L-score 2,279 525 .230 65.80 61.04 16.89 .214 
Cooperative English 

Test, total score 2,203 532 .241 52.89 50.63 9.41 .186 
Cooperative English 

Test, Part I 2,203 532 .241 49.28 47.52 9.18 .149 
Cooperative English 

Test, Part II 2,203 532 .241 
Cooperative English 

Test, Part III 2.203 532 .241 56.97 54.97 10.93 .142 
Physical Science 

Test 2,762 661 .239 71.55 66.27 14.61 .278 
Mathematics 

Training Test 2,623 636 .242 32.65 28.60 11.15 .281 
Pharmacy 


Background Test 2,744 675 .245 27.40 25.93 6.33 .181 


One of the implications of these data for future research 
on the prediction of success in pharmacy training is that mea- 
sures of mathematical, scientific, and general scholastic ability 
can effectively discriminate between students who will survive 
the first year and a quarter of pharmacy training and those 
who will withdraw for any reason. The test of English usage, 
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spelling, and vocabulary is of somewhat less value. The test on 
spelling apparently contributes little, if anything, to the total 
effectiveness of the English Test. The quantitative part (arith- 
metic problems, number series, and figures analogies) of the 
Psychological Examination seems to have substantially less 
value than the Mathematics Training Test, which appears to 
measure the same kinds of ability and achievement in perhaps 
somewhat less artificial form. Thus, it would seem that the 
present predictive test battery could be shortened without the 
less of predictive power for average grades and academic mor- 
tality through the omission of the quantitative part of the Psy- 
cological Examination and of the spelling and vocabulary parts 
of the English Test. The Pharmacy Background Test, al- 
though still promising as a measure of interest in pharmacy 
through information concerning pharmacy, seems at present 
to be of practically no value in the prediction of grades and 
elimination from the pharmacy curriculum. 


The Personal Data Items and Withdrawal 
from Colleges of Pharmacy 


The personal data section of the Pharmacy Background 
and Personal Data Blank consisted of 55 items dealing with 
the background and interests in school, community, and fam- 
ily of the freshmen entering colleges of pharmacy. These 
questions are of the kind generally asked in the application- 
for-admission blanks used by most colleges and universities. 
To ascertain whether the information concerning students ob- 
tained with these questions was related to the withdrawal-re- 
maining criterion in colleges of pharmacy, item analyses were 
performed on all the items in all the colleges of pharmacy 
that furnished the names of withdrawing students. 


The process of item analysis consisted of the following 
steps: (1) separating the answer sheets of students who with- 
drew from those of students who remained in the college 
of pharmacy; (2) determining the percentage of withdraw- 
ing students who chose each alternative response to each ques- 
tion of personal data and also determining the percentage of 
students who remained in the college of pharmacy who chose 
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each alternative; (3) determining a scoring weight which is 
proportional to the difference between the two percentages ob- 
tained in step 2. For the latter step, the abac prepared by 
Guilford’ was used. This method yields a weight for each al- 
ternative ranging from 0, for an alternative chosen much 
more often by withdrawing than by remaining students, 
to 8 for an alternative chosen much more often by remain- 
ing than by withdrawing students. Alternatives that are 
chosen equally often by both groups are given a scoring 
weight of 4. Those in which the differences between per- 
centages of withdrawing and remaining students are not 
so great, receive scoring weights of 2 or 3 if they are neg- 
atively discriminating, or 5 or 6 if they are positively dis- 
criminating; that is, if they are more often chosen by 
remaining than by withdrawing students. For example, let 
us consider the first response alternative to question 1: 


“1. For how long have you been considering pharmacy as a 
career? 1. Less than two months.” 


In school No. 1 this alternative was chosen by 22 percent 
of the withdrawing students and by 9 percent of the remain- 
ing students. The scoring weight assigned to this question- 
alternative response in this institution is, therefore, 3. 


This approach to the determination of scoring weights 
for these personal data items is based on the assumption that 
a discriminatory, or valid, item should be one that operates 
effectively for a large number of colleges of pharmacy. Thus 
any response-alternative that emerges as discriminatory in 
this procedure may be considered to be correlated with with- 
drawal-remaining in a significant number of colleges of phar- 
macy. That item and response-alternative should then be gen- 
erally useful for predicting withdrawal. This kind of stand- 
ard for the validation of the personal data items is, of course, 
much more rigorous and difficult to attain than would be the 
use of validation data from only a single institution. That is, 


*J. P. Guilford, “A Simple Scoring Weight for Test Items and Its Reliability,” 
Psychometrika, VI (1941), 367-74. 
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the item must apply to the problem despite the vast differences 
among colleges of pharmacy, regionally, culturally, intellect- 
ually, in economic level, and in other factors at which these 
personal data questions are aimed. For example, an item that 
emerges as discriminatory by this procedure will predict with- 
drawal in metropolitan, highly selective colleges of pharmacy 
as well as in institutions that may not even require high school 
graduation for admission. An alternative to this procedure 
would, of course, be the assignment of scoring weights to these 
personal data items for each region separately or for each 
institution separately. This might result in finding a much 
larger number of the items predictive of withdrawal. Not on- 
ly would such a procedure entail much more statistical work, 
but also the results would then be applicable only to the in- 
stitutions involved. It was felt that the present procedures 
were more feasible and at the same time might yield results 
that could be applied on a national scale to the prediction of 
withdrawal-remaining in colleges of pharmacy. 


This technique was applied to the 202 alternatives for the 
55 personal data items shown in Appendix B. The means of 
the 32 scoring weights for each of the alternatives were ob- 
tained as is shown in Appendix B. It is evident that for most 
of the questions and their response-alternatives, no discrim- 
ination was obtained between remaining and withdrawing stu- 
dents; that is, the mean scoring weight for most of the re- 
sponse alternatives was approximately 4. 


Which of the items appeared to be signficantly related to 
withdrawal on a national scale? The following interpretations 
can be checked by the reader through reference to the mean 
scoring weights listed opposite each response-alternative in 
the Personal Data Blank, shown in Appendix B. Question 1, 
“For how long have you been intending to become a pharma- 
cist?” seems to be thus related. The mean scoring weight for 
the first alternative is 3.59 (less than 3 months), while that 
for the second alternative (between 3 and 6 months) is 4.34. 
Thus, the student who chooses the second alternative is less 
likely to withdraw from the college of pharmacy. 
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The second question, “For how long have you worked in 
a pharmacy?” also seems to be signficantly related to with- 
drawal. Students who answered “have never worked in a 
pharmacy” or “for less than 1 month” are less likely to remain 
beyond the first year than are students who choose one of the 
other three alternatives, namely, who indicate that they have 
worked in a pharmacy for longer than one month. 


Question 3, requiring the student to choose a statement 
expressing his attitude toward pharmacy as a profession for 
himself, and Question 8, concerning whether the student has 
even been registered as an apprentice pharmacist, also seem 
to throw significant light on the student’s chances of with- 
drawing or remaining after his first vear in the college of 
pharmacy. 


Questions 30-55, dealing with participation in commun- 
ity or high school extracurricular activities, also appear in 
some instances to be valid for predicting withdrawal. In gen- 
eral, students who indicated that they had participated in such 
activities as band, orchestra, school paper business staff, high 
school honor society, and Boy or Girl Scouts are more like- 
ly to remain in the college of pharmacy. This is especially 
true of students who had participated as an officer, captain, 
or leader in such activities. 


The major conclusion from the analysis of the Personal 
Data Blank must be that, although most of the items appear 
to have no significant relationship to withdrawal from colleges 
of pharmacy on a nation-wide basis, the technique vields suf- 
ficient positive results to indicate that the approach has real 
promise. The end result of concerted research of this kind 
could be the construction of a scientifically validated applica- 
tion-for-admission blank for colleges of pharmacy that could 
be scored objectively in such a way as to enable significant pre- 
dictions of an applicant’s likelihood of remaining in the college 
of pharmacy beyond the first vear. 
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The Validity of the Kuder Preference Record for Predicting 
Withdrawal-Remaining in Colleges of Pharmacy 


The preceding portion of this paper reported biserial cor- 
relations between various ability and achievement tests of the 
predictive testing program and _ withdrawal-remaining in 
schools of pharmacy. In this section the same data on with- 
drawal are related by the biserial-correlation technique to the 
scores on the Kuder Preference Record.’ 


There were eight colleges of pharmacy whose entering 
freshmen in the fall of 1946 could be investigated as to rela- 
tionships between interests and withdrawal-remaining. The 
biserial coefficients of correlation are shown for all eight insti- 
tutions in summary ih Table 6. (The full data for each insti- 
tution on each test are given in Appendix A, Tables XI-XIX.; 
It is obvious from inspection that these coefficients differ ap- 
reciably from one institution to another for the same interest 
score. This means that students withdrawals are not related 
in the same way for all institutions to the strengths of various 
interests. 


‘The Kuder Preference Record and the scores resulting from its administra- 
tion to freshmen entering colleges of pharmacy in the fall of 1946 have been des- 
cribed in The Abilities and Interests of Pharmacy Freshmen. 
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Table 7 shows the frequency distributions of the biserial 
coefficients listed by schools in Table 6. From the median 
values of the coefficients as shown in Table 7 it is evident 
that for the typical college of pharmacy, among the eight stud- 
ied here, there is practically no relationship between interest 
test scores and withdrawal-remaining; that is, the median bi- 
serial coefficients are all so close to zero that withdrawal can- 
not to a significant extent be predicted from the interest test 
scores. The highest median is that for the Scientific interest 


TABLE 7 


Frequency Distributions of r for Kuder Scales 
bis 
and Student Withdrawals 


r Mech- —. Scien- Persu- Liter- Musi- Social Cler- 
bi anical tional tific asive Artistic ary cal Service ical 
.600- .699 1 
.500- .599 
.400- .499 1 1 1 1 
.300- .399 1 
.200- .299 2 1 l 1 2 
.100- .199 1 3 1 1 1 2 
.000- .099 5 1 1 ] 1 1 1 2 1 
-.100- -.001 1 1 1 2 4 2 2 2 
-.200- -.101 1 1 3 2 1 l 3 l 
-.300- -.201 2 1 1 l 
-.400- -.301 1 
-.500- -.401 1 
Median 0195 .0995 .1328 -.0505 -.0505 -.0255 .0995 -.0505 -.0505 


scores; this is .13. Since it is also psychologically meaningful 
that scientific interest should be positively correlated with sur- 
vival in colleges of pharmacy, this value provides some slight 
hope that more significant and practically meaningful correla- 
tion would be revealed by more extensive investigation. 


That the correlations are no higher is in part due to the 
limitations of the withdrawal-remaining criterion; these lim- 
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itations have already been discussed in the preceding section. 
It would be desirable to follow the students whose interest 
scores are available until they reach graduation and, if pos- 
sible, until they have had perhaps five years’ opportunity to 
practice pharmacy. It might then appear that withdrawal-re- 
maining and survival in the practice of pharmacy are signifi- 
cantly related to these scores for various kinds of interest. 


The authors are for the present unwilling to abandon the 
hypothesis that prompted this investigation. Strength of in- 
terest should make possible significant predictions of with- 
drawal-remaining in such a profession as pharmacy which, 
like other specialized occupations, draws upon a unique pattern 
of interests and preferences as well as upon certain types of 
abilities and skills. We recommend, therefore, that data con- 
cerning withdrawal-remaining be collected concerning the 
classes that entered in the fall of 1946 from the colleges of 
pharmacy which administered the Kuder Preference Record 
at that time; this should be done when those students shail 
have reached the junior and the senior years. We also rec- 
ommend that these colleges of pharmacy follow the careers of 
their alumni to perhaps five years after their graduation so 
that data can be collected concerning which of the alumni 
have remained in the practice of pharmacy and which have 
gone into other occupations. The hypothesis still remains ten- 
able that significant correlations between interest scores and 
survival in pharmacy will emerge. 
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II. Inquiry Concerning Student Personnel 
Procedures in Colleges of Pharmacy 


To what extent and in what way are colleges of pharmacy 
engaged in student personnel work? If student personnel 
work is considered to be those educational activities apart from 
curricular instruction that are primarily concerned with the 
development of student personalities, this is, indeed, an im- 
portant question. 


To ascertain the way in which colleges of pharmacy 
throughout the United States were engaging in activity of 
this kind, the questionnaire reproduced in Appendix C was 
sent in December 1947 to colleges of pharmacy throughout 
the nation. Usable returns were received from 32 of the 53 
colleges of pharmacy to whom the questionnaire was sent 
(see Appendix E). Tables XX-X XXII in Appendix D provide 
the detailed data on which the subsequent discussion is based. 


Admission Procedures 


The general impression that emerges from an examina- 
tion of the replies is that admissions, guidance, and counseling 
procedures are generally of the same pattern in colleges of 
pharmacy. As far as admission procedures go, the following 
types of data are used for determining admissions to the typi- 
cal colleges of pharmacy: rank in high school class; scholastic 
aptitude or intelligence tests; personal interviews; biograph- 
ical data; and a health record. 


The admissions function is performed by the dean of the 
college of pharmacy in 62 percent of the institutions, by the 
registrar in 47 percent, by the director of admissions in 32 
percent, and by some other officer in 35 percent. (These per- 
centages total to more than 100 percent because some institu- 
tions indicated that more than one officer was responsible for 
performing the admissions function.) 
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High school accreditation is typically in the form of state 
or regional recognition of the high school, these being required 
by 65 percent and 44 percent of the colleges of pharmacy, re- 
spectively. 


Of the high school subjects and credits required for ad- 
mission to colleges of pharmacy, three or four years of English 
is the most frequent requirement, two years of mathematics is 
typical, and one or two years of social studies are usually re- 
quired. The science requirement takes the form of “any lab- 
oratory science” in 18 percent of the institutions, “‘any science” 
in 24 percent, and a specification of one year in some specific 
science such as general science, physics, chemistry, or biology 
in about another 15 percent of the institutions. Apart from 
these patterns there seems to be wide variation among the col- 
leges of pharmacy as to the high school subjects they require 
for admission. 


In the admission of transfer students, most schools of 
pharmacy place a restriction of not more than one year of 
credit transferable from nonpharmacy institutions and a max- 
imum of three years’ transfer credit from other colleges of 
pharmacy. Typically, transfer credits are given only for 
subjects that are specified in the curriculum of the institution 
into which transfer is being made. Also in the vast majority 
of institutions, transfer credits are allowed only in subjects 
that were passed with at least one grade above the minimum 
passing grade of the institution in which the credits were 
earned. 


Guidance and Counseling Procedures 


The personal records most frequently kept on students 
for guidance and counseling purposes are scores on scholastic 
aptitude tests and on special ability or aptitude tests; health 
and physical records are kept by a majority of the institutions. 
Scores on interest tests and rating scales, as well as records 
of interviews held with students, are also kept in a substantial 
minority of the institutions. Typically, such records are kept 
either for the freshmen class only (in a minority of the insti- 
tutions) or for students in all classes of the college of phar- 
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macy ; that is, records are not kept only for sophomores or jun- 
iors. Most of the records are kept in the office of the dean of 
the college of pharmacy and also to a slightly lesser extent by 
the office of the registrar or the director of admissions. In- 
structors typically keep only grade records on their students; 
testing bureaus and counseling agencies typically keep only 
test records. 


Testing policies for guidance and counseling purposes 
seem to fall into two separate categories; either no tests at all 
are used or four or more different tests are used regularly in 
the guidance of students. The tests used are those usually 
found in present-day testing and guidance offices—general 
ability and special ability tests, interest and adjustment inven- 
tories, and achievement tests of various kinds. 


Under the heading of orientation activities for new stu- 
dents the typical college of pharmacy furnishes group guid- 
ance lectures; tours of the campus, pharmacy buildings, and 
other places; how-to-study courses, lectures, and bulletins; 
conferences with advisers in making out schedules; and con- 
ferences with deans and other administrative officers. 


The personnel responsible for student counseling in the 
typical college of pharmacy include at least some profession- 
ally trained, full-time counselors or guidance officers and, al- 
most certainly, some members of the instructional staff who 
perform guidance functions in helping students with their ac- 
ademic and curricular choices. In only a few of the institu- 
tions are part-time professionally trained counseling person- 
nel available. 


The requirements placed on students for their use of 
counseling facilities in the typical college of pharmacy are as 
follows: all students are required to use counseling facilities 
in dealing with schedule and curriculum problems; those stu- 
dents who have scholastic difficulties are required to use 
counseling facilities; and students whose ability or interest in 
pharmacy is suspect are encouraged to use counseling facilities, 
but are not required to do so. 
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In their counseling work, the colleges of pharmacy typi- 
cally use a wide variety of standardized tests. But a minority 
(about 30 percent) make no use of tests whatsoever, depending 
altogether on other sources of student appraisal, such as in- 
structors’ grades, observations, interview records, health rec- 
ords, and so forth. 


The interview procedure for counseling and guidance is 
seldom of a specified duration, is usually recorded in written 
form, and practically always held in a private office. 


The special services available to pharmacy students prac- 
tically always include a part-time employment office. Some- 
what less frequently there is an alumni placement office, but 
many schools of pharmacy say that none is needed during the 
present great demand for trained pharmacists. Of the other 
services about which information was requested, psychological 
clinics were available in slightly more than half the institu- 
tions, speech clinics and psychiatric services in slightly less 
than half, and reading clinics in about one institution out of 
three. 


Tables XX-X XXII in Appendix D give the percentages of 
the 32 participating institutions who answered each of the 
questions in the specified way. These tables make possible 
a more exact understanding of the distribution and character 
of student personnel services in colleges of pharmacy. 
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III. Measuring the Achievement of Pharmacy 
Seniors 


This is a report on the Senior Comprehensive Examina- 
tions in pharmacy which were administered in the spring of 
1948 throughout the United States. In this report are des- 
cribed the background of the project, the procedures followed 
in the construction of the examinations, the administration 
of the examinations, and the significance of the results. 


Background of the Project 


The Senior Comprehensive Examinations are a part of 
the student personnel studies of the Pharmaceutical Survey, 
which since the spring of 1946 has been carrying on an inten- 
sive study of pharmaceutical education and practices in the 
United States. As one part of this survey a unit study was 
planned to deal with “Development of special aptitude and 
achievement tests; comparison of student achievement and 
progress.” 


This study, along with others concerning student person- 
nel, was placed under the direction of the present authors. 
Two previous papers have described the rationale of the pre- 
dictive and achievement testing program. 


Actual work on the achievement examinations was initia- 
ted in August 1946 at a conference in Pittsburgh at which com- 
mittees were appointed under the joint auspices of the Pharma- 
ceutical Survey and the American Association of Colleges of 
Pharmacy. At this same meeting a tentative schedule for the 
steps involved in the test construction was drawn up. These 
steps, to which tentative deadlines for their completion were 
assigned, are listed in the flow sheet which is reproduced in Ap- 
pendix F. 


“Achievement and Predictive Testing in the Pharmaceutical Survey” and 
“The Predictive Testing Program of the Pharmaceutical Survey.” 
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The first major step was the formulation of an outline of 
instructional objectives at the achievement of which the com- 
prehensive examination was to be aimed. A “Memorandum on 
Achievement Testing,” describing the nature of this and subse- 
quent steps, was formulated by the present authors and fur- 
nished to each committee member and consultant. (This mem- 
orandum is reproduced as Appendix F.) In the fall of 1945 
tentative versions of these outlines of instructional objectives 
began to take shape, to flow into the central office, on to the 
consultants, back to the central office, and back to the commit- 
tee members through their chairmen. In January 1947 a meet- 
ing of the committee chairmen was held in Chicago, at which 
the Director of the Survey, the present authors, and represen- 
tatives of the American Association of Colleges of Pharmacy 
were also in attendance. The discussions at this meeting 
clarified various problems in the formulation of objectives 
and the writing of test items that had arisen as the committee 
had proceeded with their work. 


Work continued during the spring of 1947, and at the 
time of a second meeting in Chicago, in June 1947, most of the 
committees had practically completed their work on instruc- 
tional objectives and were well along with the second major 
step, the writing of test questions designed to measure the 
achievement of these objectives. Various letters of instruction 
from the central office which guided the work of the commit- 
tees and consultants are reproduced in Appendix G. 


The examinations which resulted from this procedure con- 
formed closely in their nature to those originally planned. 
They were objectively scorable multiple-choice tests covering 
the various instructional objectives that had been identified 
in the outlines prepared by the subcommittees and approved by 
the consultants. Each multiple-choice question had five alter- 
natives, of which only one was the correct answer and the 
other four represented plausible errors that would appeal, in 
the judgment of the test authors, to students who did not 
have the knowledge or other achievement at which the question 
was aimed. For each instructional objective, the number of 
questions was adjusted in conformity with the weighting as- 
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signed to that objective in the outline. Those objectives such 
as manipulatory skills, which in the judgment of the committee 
were not amenable to paper-and-pencil, printed testing were, 
of course, not represented in the examination. 


By the early spring of 1948, work on the examinations was 
so close to completion (1,133 items of the 1,200 projected were 
in hand) that it was considered possible to attempt the first 
administration of the examinations to the seniors graduating 
from colleges of pharmacy in May and June, 1948. 


The Administration of the Examination 


As soon as it became evident that the examination could be 
ready in time for administration to spring graduating classes, 
the following letter was sent by Dr. Elliott: 


March 22, 1948 


To the Deans of Colleges and Schools of. Pharmacy: 


As you will recall from “Achievement and Predictive Testing in 
the Pharmaceutical Survey” (Am. J. Phar. Educ., Jan. 1947, pp. 43- 
53) a comprehensive examination for seniors is an integral part of 
the Student Personnel Studies of the Survey. Four subcommittees 
of the AACP have been at work for nearly two years on the con- 
struction of this examination. 


The labors of these subcommittees in cooperation with the staff 
of the Student Personnel Studies have now made it possible to plan 
the administration of the Comprehensive Senior Examinations in Phar- 
macy this spring in selected institutions. 


The examinations will cover pharmaceutical chemistry, pharma- 
cology, pharmacognosy, and pharmacy. They require approximately 
twelve hours testing time and supervision by at least one responsible 
staff member in each institution. The Comprehensive Senior Exam- 
inations in Pharmacy will be provided without cost to participating 
institutions. They will be centrally scored, and the results for your 
seniors will be sent to you some weeks after the examinations. 


The dates of the examination should obviously come as near the 
end of your semester or quarter as possible. Since it wiil not be pos- 
sible to return the results to you in time for use in grading seniors, 
and in order to insure adequate motivation of the students, they should 
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be told that their scores will be sent to the Secretary of the National 
Association of Boards of Pharmacy. 


To enable appropriate planning by the staff of the Student Person- 
nel Studies, you are requested to fill out and return the attached form 
before April 5 to H. H. Remmers, Student Personnel Studies, Purdue 
University, Lafayette, Indiana. (A duplicate form is provided which 
may be retained in your own files.) 


Very sincerely yours, 


Edward C. Elliott 
Director 


The response of the colleges of pharmacy to this invitation 
was gratifying, especially in view of the relatively late date at 
which it was necessary to issue these invitations. The follow- 
ing colleges of pharmacy accepted the invitation and adminis- 
tered at least one of the examinations to all of their graduating 
seniors. 


Albany College of Pharmacy University of Colorado 
Brooklyn College of Pharmacy University of Connecticut 
Cincinnati College of Pharmacy University of Illinois 
George Washington University University of Kansas City 
Howard University University of Maryland 
Loyola University University of Mississippi 
Medical College of South Carolina University of North Carolina 
Medical College of Virginia University of Pittsburgh 
Ohio State University University of Texas 
Purdue University University of Washington 
St. John’s University University of Wisconsin 
St. Louis College of Pharmacy Xavier University 


University of Buffalo 


The dates of administration of the examinations ranged 
from May 3 to July 13, 1948. In all, the number of stu- 
dents tested ranged from 635 for the Pharmaceutical Chemis- 
try and Pharmacology Examinations to 718 for the Pharmacy 
Examination. The variations of the number of students who 
took the four examinations were due to administrative diffi- 
culties, of one sort or another, that prevented individual col- 
leges from using one or more of the tests. Of the 25 colleges 
of pharmacy that gave at least one of the examinations, 21 
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gave all four examinations, 3 gave three, and 1 gave only one. 
It is estimated that approximately 50 percent of all the seniors 
graduating from colleges of pharmacy in the spring of 1948 
participated in this testing program. The representativeness 
of the results and of the conclusions drawn must be judged 
in the light of this percentage, as well as of the geographical 
distribution and other characteristics of the participating in- 
stitutions. 


Administration of the examination was according to a 
standard set of directions, reproduced in Appendix H, to be 
followed by all institutions. Since there were no intra-examin- 
ation time limits, and since what was judged to be an ample 
time limit of three hours was allowed for each examination, it 
is highly likely that the administration of the examination was 
adequately standardized and that no irrelevant factors of ad- 
ministration interfered with the students’ demonstration of 
their achievement on the examinations. 


Interpretation of the Results 


As soon as the examinations had been given, the test 
booklets and answer sheets were returned to the central of- 
fice, at Purdue University. The answer sheets were scored 
by machine, each score being the number of right answers. 
Before scoring, the answer sheets were, in accordance with 
approved practice, inspected for double answers and for stray 
pencil marks that would tend to reduce accuracy of scoring. 


The Total Group: Frequency Cistributions of the total 
scores on the four examinations are shown along with per- 
centile norms and other descriptive statistical measures in 
Tables 8, 9, 10, and 11. It is evident at once from these 
distributions that great individual differences in achieve- 
ment characterize the seniors graduating from colleges of 
pharmacy in the spring of 1948. Such wide individual 
differences in achievement are, of course, only to be ex- 
pected in the light of available evidence concerning individual 
differences in scholastic ability.’ 


The Abilities and Interests of Pharmacy Freshmen. 
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TABLE 8 


Raw Scores and Their Percentile Ranks on the Senior 
Comprehensive Examination in Pharmacology, Spring 1948 


Distribution of Scores Percentile Ranks* Corresponding to Raw Scores 

Fre- Per- Per- Per- 

Interval quency Score centile Score centile Score centile 
132-138 3 130-138 100 100 77 82 32 
125-131 6 124-129 99 99 75 81 30 
118-124 17 122-123 98 98 74 80 27 
111-117 20 120-121 97 97 72 79 24 
104-110 61 117-119 96 96 69 78 22 
97-103 76 114-116 95 95 67 77 19 
90-96 128 112-113 94 94 64 76 17 
83-89 116 lll 93 93 61 75 15 
76-82 106 110 92 92 58 74 13 
69-75 74 109 91 91 56 73 12 
62-68 19 108 90 90 53 72 10 
55-61 7 107 88 89 50 71 8 
48-54 2 106 86 88 48 70 7 
Total 635 105 85 87 45 69 5 
104 84 86 42 66-68 3 
103 82 85 40 64-65 2 
102 81 84 37 59-63 1 
101 79 83 34 0-58 0 

Mean** 87.70 
14.29 


"A “percentile rank" defines the score below which a specified percent of 
all raw scores fall. For example, 93 percent of all seniors on this test achieved 
a score of 111 or less, so that 7 percent (100-93) achieved a score of 11 or more 
Tables 9, 10, and 11 are read in a similar manner. 

**The “mean” is the arithmetic average 


***The “standard deviation” is a measure of variability or spread, of the 
scores. 


If the assumption is accepted that these examinations 
were tapping significant and professionally relevant areas of 
achievement in training, the obvious conclusion from these 
distributions must be that colleges of pharmacy, like education- 
al institutions in general, vield no highly standardized product. 
Graduation from a college of pharmacy may be interpreted to 
signify at least some minimum achievement of the objectives 
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of pharmaceutical education; but any further assumption that 
one graduate knows as much as any other graduate is not jus- 
tified. 

TABLE 9 


Raw Scores and Their Percentile Ranks on the Senior Comprehensive 
Examination in Pharmacognosy, Spring 1948 


Distribution of Scores Percentile Ranks Corresponding to Raw Scores 


Fre- Per- Per- Per- 
Interval quency Score centile Score centile Score centile 

190-200 4 197-200 100 142 71 115 28 
179-189 10 184-196 99 141 69 114 26 
168-178 22 178-183 98 140 68 113 25 
157-167 50 174-177 97 139 67 112 23 
146-156 88 171-173 96 138 66 lll 22 
135-145 102 168-170 95 137 64 110 21 
124-134 146 166-167 94 136 63 109 20 
113-123 115 164-165 93 135 61 108 19 
102-112 95 163 92 134 60 107 17 
91-101 52 161-162 91 133 58 106 16 
80-90 18 159-160 90 132 56 105 15 
69-79 6 158 89 131 55 104 14 
58-68 157 88 130 52 103 13 
47-57 1 156 87 129 50 102 12 
Total 709 155 86 128 49 101 10 
154 85 127 47 98-99 9 
153 84 126 45 97 8 
152 82 125 43 95-96 7 
151 81 124 41 93-94 6 
150 80 123 39 92 5 
149 79 122 38 89-91 4 
148 78 121 36 85-88 3 
147 77 120 35 83-84 2 
146 75 119 34 82 1 
145 74 118 32 0 

144 73 117 31 

143 72 116 29 


Mean 129.31 
S.D. 23.00 
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Raw Scores and Their Percentile Ranks on the Senior Comprehensive 
Examination in Pharmaceutical Chemistry, Spring 1948 


Distribution 


of Scores 
Fre- 
Interval quency 
245-255 2 
234-244 4 
223-233 5 
212-222 7 
201-211 19 
190-200 30 
179-189 45 
168-178 58 
157-167. 75 
146-156 84 
135-145 — 85 
124-134 82 
113-123. 74 
102-112 37 
91-101 18 
80-90 9 
69-79 1 
Total 635 
Mean 149.23 


S.D. 


31.05 


Percentile Ranks Corersponding to Raw Scores 


Score 


240-255 
228-239 
217-227 
210-216 
207-209 
203-206 
200-202 
198-199 
196-197 
194-195 
192-193 
190-191 
188-189 
186-187 
185 
183-184 
182 
180-181 
179 
177-178 
176 
175 
174 


Per- 
centile Score 


TABLE 10 


Per- 
centile Score centile 


100 172-173 77 


99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 


171 

170 
169 
168 
167 
166 
165 
164 
163 
162 
161 

160 
159 
158 
157 
156 
155 

154 
153 
152 
151 

150 


76 
75 
74 
73 
72 
71 
70 


& UI Cc O 


149 
148 
147 
146 
145 
144 
143 
142 
141 
140 
139 
138 
137 
136 
135 
134 
133 
132 
131 
130 
129 
128 


127 


Per- 


36 
35 
34 
33 
32 

31 

29 
28 
27 


26 


Score 


114 
112-113 
111 
109-110 
107-108 
106 
104-105 
100-103 
94-99 
89-93 
83-88 
0-82 


Per- 
centile 


w 


Cor 


wwe 


= 


52 126 
51 125 
50 124 
48 123 
47 122 
46 121 
45 120 
43 119 
69 42 118 
68 41 117 
67 40 116 
66 39 115 
65 38 
63 
62 
61 8 
60 7 
80 | 
79 
78 = I 
= 
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TABLE 11 


Raw Scores and Their Percentile Ranks on the Senior Comprehensive 
Examination in Pharmacy, Spring 1948 


Distribution of Scores Percentile Ranks Corresponding to Raw Scores 

Fre- Per- Per- Per- 

Interval quency Score centile Score centile Score centile 
192-200 1 179 up 100 144 71 119 27 
183-191 173-178 99 143 69 118 26 
174-182 9 171-172 98 142 67 117 25 
165-173 30 170 97 141 66 116 24 
156-164 53 168-169 96 140 64 115 22 
147-155 83 166-167 95 139 63 114 21 
138-146 112 164-165 94 138 61 113 20 
129-137 112 163 93 137 59 112 18 
120-128 114 162 92 136 57 111 17 
111-119 83 161 91 135 56 110 16 
102-110 60 159-160 90 134 54 109 15 
93-101 31 158 89 133 52 108 14 
84-92 16 157 88 132 50 107 13 
75-83 9 156 87 131 49 105 12 
66-74 3 155 86 130 47 105 11 
57-65 1 154 85 129 45 104 10 
48-56 153 84 128 43 103 9 
39-47 152 82 127 42 102 8 
30-38 1 151 81 126 40 99-101 7 
Total 718 150 80 125 38 97-98 6 
149 78 124 36 94-96 5 
148 77 123 34 92-93 + 
147 76 122 33 87-91 3 
146 74 121 31 80-86 2 
145 73 120 29 70-79 ] 
0-69 0 


Mean 131.1 
S_D. 2 


2 
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Institutional Differences: The institutional differences in 
the achievement of -graduating seniors are evident in the 
rosters of means and other descriptive statistics given in 
Tables 12, 13, 14, and 15. (The numbers assigned to the 
colleges are the same as those used in previous reports of the 
student personnel studies.) Here also the differences are 
striking. 


It is conceivable that these differences in average achieve- 
ment among the institutions could have arisen merely through 


TABLE 12 


Descriptive Statistics of Scores on the 
Senior Comprehensive Examination in 
Pharmacology, by Colleges 


College No. of Standard Q Q 
Number Students Mean Deviation 1 Median 3 
2... 68 92.22 14.10 84.90 91.85 95.95 
4 64 85.75 13.26 76.30 84.50 96.70 
7 18 87.28 13.28 78.25 87.85 95.35 
9 9 106.44 13.83 107.00 
10 36 92.42 15.47 81.50 91.50 102.50 
11 22 97.00 13.90 90.13 99.50 105.75 
12 23 105.04 13.73 98.25 105.75 112.65 
14 30 91.00 13.38 82.00 89.50 101.00 
17 56 87.71 11.59 78.40 87.00 94.50 
21 29 83.38 11.21 75.40 82.00 91.70 
24 27 92.19 10.14 85.75 92.00 99.80 
25 38 89.89 12.60 80.15 89.50 98.25 
27 35 100.00 11.96 91.85 100.75 106.60 
32 32 90.75 12.69 82.85 89.50 94.50 
33 61 83.07 12.35 75.65 82.40 89.40 
38 11 105.64 12.45 96.40 102.00 117.85 
39 32 91.84 11.42 83.50 91.40 100.75 
40 10 85.50 9.76 78.25 82.85 92.00 
41 11 82.91 13.28 73.90 78.65 95.75 
42 8 73.25 7.81 72.00 
47 8 92.00 10.90 92.85 
52 37 93.22 10.09 86.75 92.45 97.90 


F = 6.08; p is less than .01. 
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chance fluctuations in random sampling. That is, the differ- 
ences might not be so large (in relation to general variability 
in the scores) that they could not disappear or even reverse 
themselves if similar samples were drawn in the same way 
from the same institutions. To test this possibility, the dif- 
ferences among the institutions have been tested for statistical 
significance by means of analysis of variance. 
this analysis are shown in the note at the foot of Tables 12, 


TABLE 13 


Descriptive Statistics of Scores on the 
Senior Comprehensive Examination in 


Pharmacognosy, by Colleges 


College No. of Standard 
Number Students Mean Deviation 

2 68 131.56 30.84 

4 77 145.77 20.67 

5 + 155.75 19.80 

7 18 127.28 14.19 

9 9 132.56 18.63 
10 43 133.40 20.24 
11 22 138.82 13.61 
12 23 133.30 16.30 
14 37 121.19 18.07 
17 56 141.64 18.99 
21 29 121.31 19.37 
24 27 122.93 12.48 
25 38 120.55 18.24 
27 35 142.86 19.14 
32 32 121.69 17.54 
33 62 115.79 17.29 
39 31 133.45 14.93 
40 10 134.50 21.24 
41 11 133.36 18.35 
42 8 97.63 18.78 
50 46 113.63 21.01 
52 37 135.24 17.52 
53 68 130.82 20.92 


F 7.48; p is less than .01. 


Q 
1 


104.50 
131.55 


118.25 


117.94 
130.75 
125.13 
107.40 
128.25 
105.75 
115.05 
105.75 
129.10 
109.50 
103.66 
121.38 
125.75 
123.25 


105.00 
122.55 
113.50 


The results of 


Medi 
ian 3 
129.50 157.°5 
146.00 159.35 
154.50 
126.15 135.75 
133.65 
128.25 149.81 
137.83 145.75 
130.13 147.63 
119.00 128.60 
142.50 153.95 
122.00 130.25 
122.00 133.25 
122.00 132.65 
142.00 154.80 
118.50 135.50 
115.20 127.90 
137.00 143.97 
134.50 150.75 
130.75 145.75 
89.50 
115.75 128.90 
132.00 147.65 
133.25 144.50 
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13, 14, and 15. Here are given the “F” values (ratios of var- 
iance among colleges to that within colleges) and the corre- 
sponding “p” values (probability that obtained differences 
could have arisen by chance). In general, the conclusion to be 
drawn is that the differences among the institutions are statis- 
tically significant (not ascribable to chance) and that it is 
justifiable to infer real differences in average achievement 
among the various institutions. 


TABLE 14 


Descriptive Statistics of Scores on the 
Senior Comprehensive Examination in 
Pharmaceutical Chemistry, by Colleges 


College No. of Standard Q Q 
Number Students Mean Deviation 1 Median 3 
2 68 150.80 30.28 128.50 144.50 169.50 
4 76 175.49 32.28 160.35 177.35 195.20 
5 + 160.75 19.16 162.00 
7 19 158.58 26.21 145.45 152.25 168.25 
9 9 157.56 22.29 157.00 
10 46 137.54 24.54 119.00 135.35 147.00 
1] 21 151.05 21.91 135.13 153.17 166.38 
12 23 170.26 31.61 132.40 187.00 196.60 
14 38 133.87 23.04 120.09 132.00 145.35 
17 56 169.23 31.28 147.00 167.00 189.50 
21 29 139.59 21.03 121.60 142.00 160.45 
23 30 138.67 35.48 110.35 137.00 157.00 
24 27 148.85 21.69 135.75 149.00 163.25 
25 38 136.47 26.08 120.15 127.85 153.65 
27 35 169.57 26.79 148.25 175.15 185.75 
32 32 143.56 22.13 126.15 139.50 156.15 
33 61 125.85 26.53 104.90 124.00 139.30 
38 11 146.55 25.62 128.25 137.00 157.85 
39 32 139.97 26.34 118.80 132.00 157.00 
40 10 128.00 17.00 118.25 122.85 138.25 
41 11 142.91 29.91 123.25 148.25 160.75 
42 8 99.50 15.21 99.50 
47 8 129.50 26.10 132.00 
50 46 156.02 24.84 138.65 152.50 177.00 
52 37 160.65 25.27 146.05 157.65 171.40 
53 €6 133.74 23.60 115.75 130.50 146.60 


F = 11.66; p is less than .01. 
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TABLE 15 


Descriptive Statistics of Scores on the Senior Comprehensive 


College 


Number Students 


NR 


& 
© © 


4 


uu 
- 


w 


F 


No 


68 
74 


& 


oO 


63 


26.12: p is less than .01. 


Examination 


of 


Mean 


130.01 
143.62 
119.50 
128.67 
135.89 
120.81 
139.86 
148.74 
117.29 
129.41 
130.45 
137.00 
128.87 
153.29 
132.94 
124.94 
126.09 
129.19 
124.00 
147.91 

90.13 
140.13 
145.33 
142.81 
118.19 


in Pharmacy, 


Standard 
Deviation 


15.51 
22.72 
25.62 
15.72 
19.83 
16.50 
23.63 
16.79 
19.85 
14.94 
15.09 
16.83 
17.83 
20.37 
13.49 
19.49 
25.12 
19.60 
15.68 
12.03 
21.06 
15.80 
23.68 
18.03 
21.89 


by 


Colleges 


Median 


131.40 
148.65 
109.50 
126.15 
140.75 
122.85 
142.00 
153.90 
113.00 
129.05 
128.25 
137.00 
127.35 
153.45 
134.50 
124.80 
123.25 
126.15 
122.85 
144.00 
101.15 
137.00 
148.50 
140.75 
117.40 


45 


— 
a 120.75 139.50 
129.10 158.10 
4 
18 118.25 137.00 
9 
2 110.15 132.00 
130.13 158.88 
143.90 158.90 
105.15 130.75 
119.50 139.50 
118.05 139.25 
127.25 145.75 
115.35 142.00 
140.75 163.99 
122.85 143.25 
= 115.15 134.75 
11 103.25 142.85 
32 117.00 144.50 
i 10 117.00 135.75 
1 141.25 157.65 
8 
48 134.50 162.00 
37 133.55 154.19 
= 63 105.75 138.25 
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District Differences: When the students and colleges are 
grouped according to the geographical districts of the United 
States in which they are located, differences in average score 
are again apparent. Tables 16, 17, 18, and 19 show these des- 
criptive statistics for the seven districts set up by the American 


Association of Colleges of Pharmacy. 


TABLE 16 


Since some of the dis- 


Descriptive Statistics of Scores on the Senior Comprehensive 
Examination in Pharmacology, by Districts 


District No. of Standard 
Number Students Mean Deviation Q , Median Q, 
I 27 92.19 10.14 85.75 92.00 99.80 
II 225 91.00 15.27 80.04 91.02 101.25 
Ill 80 90.13 11.97 81.16 89.88 98.88 
IV 233 91.76 14.17 81.81 91.01 101.19 
V (No colleges from this district participated) 
VI 98 83.89 12.15 75.82 83.03 91.46 
Vil 36 92.42 15.47 81.50 91.50 102.50 
VII 18 87.28 13.28 78.25 87.85 95.35 


F = 4.61; p is less than .01. 


TABLE 17 


Descriptive Statistics of Scores on the Senior Comprehensive 
Examination in Pharmacognosy, by Districts 


District No. of 
Number Students Mean 


I 27 122.93 
II 225 134.38 
III 79 127.38 
IV 240 131.92 
V (No colleges 
VI 159 123.23 
Vil 43 133.40 
VIII 18 127.28 


F = 9.75; p is less than 


Standard 


Deviation Q Median 
12.48 115.05 122.00 
22.30 121.15 133.80 
18.65 112.25 128.04 
25.23 113.79 130.61 

from this district participated) 
20.47 107.42 122.18 
20.24 117.94 128.25 
14.19 118.25 126.15 

01. 


Q 
3 


133.25 
148.91 


141.32 
150.75 


137.52 
149.81 
135.75 
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; tricts are represented by only one college out of the several 
| within that region, our interpretations of the regional grouping 
of the scores must be cautious. It is evident, however, in view of 
the regional differences and in view of the fact that analyses 
of variance reveal that these differences are statistically sig- 
nificant (all “p” values are less than .01), that there are reli- 


TABLE 18 


Descriptive Statistics of Scores on the Senior Comprehensive 
Examination in Pharmaceutical Chemistry, by Districts 


District No. of Standard 


Number Students Mean Deviation 8, Median a, 
I 27 148.85 21.69 135.75 149.00 163.25 
II 264 160.26 31.72 138.14 160.17 181.86 
III 80 136.81 25.50 119.05 128.25 153.50 
IV 241 152.68 31.94 128.52 148.10 175.49 
V (No colleges from this district participated) 
VI 164 131.63 24.96 114.05 129.50 147.17 
Vil 46 137.54 24.54 119.00 135.35 147.00 
Vill 19 158.58 26.21 145.45 152.25 168.25 


TABLE 19 


Descriptive Statistics of Scores on the Senior Comprehensive 
Examination in Pharmacy, by Districts 


District No. of Standard 


Number Students Mean Deviation Q Median a, 
I 27 137.00 16.83 127.25 137.00 145.75 
II 234 143.09 21.93 131.85 145.82 158.16 
III 80 128.44 18.39 116.38 126.50 141.50 
IV 238 130.30 21.23 115.53 130.29 144.88 
V (No colleges from this district participated) 
VI 163 124.06 20.45 112.42 123.63 137.92 
VII 42 120.81 16.50 110.15 122.85 132.00 
Vill 18 128.94 16.51 118.25 126.15 137.00 


F = 20.49; p is less.than .01. : 
F = 42.10; p is less than .01. 
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able differences among the regions in the average achievement 
of their graduating seniors in pharmacy. It is also signifi- 
cant that the rank orders of the regions are very similar for 
each of the four examinations. That is, regions which rank 
high in average achievement on one examination also rank 
high on the others; likewise, regions that rank low on one also 
rank low on the others. Thus, the four examinations tended 
to rank the various geographical regions in average achieve- 
ment in the same way. 


Sex Differences: How do men and women graduating 
seniors in pharmacy compare? Table 20 shows the means and 
the other descriptive statistics of the scores on the four exam- 
inations for men and women. Men achieved higher mean scores 
than women on all four of the examinations. When tests of the 
statistical significance of the differences are made on this 
basis, the probabilities that similar differences could have aris- 


TABLE 20 


Descriptive Statistics of Scores on the Senior Comprehensive 
Examinations, by Sex 


No. of Standard 
Examination Sex Students Mean Deviation Q Median %, 
1 
Pharmacology M 577 90.67 14.44 80.58 90.10 100.31 


F 140 88.28 13.05 78.00 8850 101.58 
Critical ratio equals 1.90; p is less than .06 


Pharmacognosy M 642 131.12 22.69 115.82 130.28 146.49 
F 149 125.62 20.91 109.60 123.67 139.29 
Critical ratio equals 2.85; p is less than .01 
Pharmaceutical 
Chemistry M 683 150.78 31.63 126.67 147.75 7 


32 
F 158 139.34 28.09 118.82 134.50 158.11 
Critical ratio equals 4.50; p is less than .01 


Pharmacy M 651 133.32 21.72 119.00 13440 149.03 
F 151 127.73 22.21 113.05 126.75 142.07 
Critical ratio equals 2.80; p is less than .01 
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en solely through chance fluctuation in random sampling can be 
estimated. These probabilities are listed under each pair of 
means in Table 20; they indicate that the sex differences on all 
examinations were statistically significant. Thus, it is ex- 
tremely likely that if further samples of men and women were 
chosen in the same way, the differences in favor of the men 
would recur. The average achievement of male graduating 
seniors in pharmacy is superior to that of the female seniors. 
This average superiority of the men should not, of course, 
obscure the fact that there is great overlapping between the 
distributions of scores of the two sexes so that many of the 
female seniors are in fact superior to many of the men. 


The Reliability cf the Examinations: The reliability of a 
test is an estimate of the consistency with which it would 
yield the same results if additional measurements were made 
with it. Of the many methods for estimating the reliability of 
a test, two have been applied here: the corrected split-half 
method and the Kuder-Richardson Footrule method, the 
latter of which usually, when compared with other methods, 
vields an underestimate of reliability. The higher the co- 
efficients of reliability, the more accurately the test is 
measuring whatever it does measure. Reliability should, of 
course, be distinguished from the validity of a test, which 
is the degree to which the test measures what it is intended 
to measure. Reliability is necessary but not sufficient for val- 
idity, which must be determined in terms of the specific pur- 
pose of a test. 


Table 21 shows the reliability coefficients estimated by the 
two methods along with relevant descriptive statistics. It is 
evident that by both methods the Pharmaceutical Chemistry 
Examination was the most reliable, its coefficients being .935 
and .926 for the corrected split-half and the Kuder-Richardson 
methods respectively. The Pharmacology Examination was 
the least reliable, its estimates being .849 and .788. 
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TABLE 21 


Reliability Coefficients of the 
Senior Comprehensive Examinations 


| 
| 


Pharmacology 174 300 .849 89.30 14.18 .788 

Pharmacognosy 300 866 128.77 23.21 .867 
Pharmaceutical 

Chemistry 300 307 935 148.17 31.25 .926 

Pharmacy 250 302 897 131.12 21.74 872 


The interpretation to be made of these reliability coeffi- 
cients is that the examinations in their present form have, ex- 
cept for the Pharmaceutical Chemistry Examination, only 
fair reliability. The reliabilities should be improved by fur- 
ther refinement of the examinations, especially in terms of 
the evidence concerning individual questions yielded by the 
item analysis. If questions are revised to be more discrimin- 
ating and to have less deadwood in the form of nondiscrimin- 
ating response alternatives and complete questions, it is safe 
to predict that the reliability of all these examinations can be 
substantially improved. 


It should not be overlooked that for four or more years 
the colleges of pharmacy have been trying to make each of the 
graduating classes as homogeneous as possible in their phar- 
maceutical ability. The problems of measurement involved in 
discriminating among graduates are thereby, of course, made 
more difficult. These efforts—via dropouts and instruction 
—to have seniors highly similar in achievement are, however, 
not highly successful, as the distributions of test scores show. 
Hence, the reliabilities of the achievement examinations can 
still be made satisfactorily high without making these exam- 
inations any longer. As already noted, removal of deadwood 
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and revision of alternatives and items will improve not only 
reliability but also validity of the examinations. 


In one or two instances doubt was expressed by those who 
administered the examinations as to the seriousness with 
which their students took the examinations. If there was lack 
of motivation, this would also tend to reduce reliability. The 
reliability will be increased, within limits, as motivation of 
the examinees increases. 


Intercorrelations of the Examinations: To what extent are 
the scores on each examination related to those on the other 
examinations? The answer to this question will throw light 
on the degree to which the achievements measured by the 
Senior Comprehensive Examinations are specific or general. 
The intercorrelations among the examinations are shown in 
Table 22. These range from .482 for the correlation between 
the Pharmacy and Pharmacology Examinations to .665 for 
that between the Pharmacy and Pharmaceutical Chemistry 
Examinations. It is evident from the six coefficients con- 
sidered together that the achievements and abilities measured 
by the four examinations are substantially interrelated so that 
students who rank high on one of the examinations also tend 
to rank high on the others. But the correlations are not so 
high as to permit any safe inference concerning a student's 
over-all achievement from his score on any single examination. 
That is, although the achievements are substantially interre- 


TABLE 22 


Intercorrelations of the Senior Comprehensive Examinations 
(N=approximately 700) 


Standard Phar- Pharm. Pharma- Pharma- 


Examination Mean Deviation macy Chem. cognosy' cology 
Pharmacy 131.12 21.74 665 527 482 
Pharmaceutical 

Chemistry 148.35 31.24 .665 645 499 
Pharmacognosy 128.77 23.21 527 645 .600 


Pharmacology 87.70 14.29 482 499 .600 


1 
‘ - 
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lated, we cannot substitute the information from one of the 
examinations for that from all of them. Not only are the ex- 
aminations too independent on the face of them, in terms of 
the subject matters and curricular materials at which they 
are aimed, but statistically they are also sufficiently independ- 
ent to justify the use of all four of the examinations. 


Item Anatysis: Item-analysis techniques are used to ascer- 
tain the discriminatory and difficulty values of individual ex- 
amination questions. The discriminatory value of an examina- 
tion question is its ability to distinguish between good and 
poor students. Good students are defined as those who re- 
ceive high scores on the given examination, while poor stu- 
dents are those who receive low scores. The difficulty of a 
question tells how often students chose a given answer or al- 
ternative response; the more frequently it was chosen, the 
higher the difficulty index. And, if the response under con- 
sideration is the correct one, the higher the difficulty index, 
the easier the question. 


The technique of item analysis applied to the Senior Com- 
prehensive Examinations in Pharmacy was an adaptation (by 
omitting the correction for chance success) of that developed 
. by Davis.’ 


For each examination, the answer sheets of the students 
whose scores put them in the highest 27 percent of all the 
students were selected for the item analysis; similarly the an- 
swer sheets of the students scoring in the lowest 27 percent 
were selected. For each response alternative to each question, 
two percentages were obtained: (1) the percentage of stu- 
dents in the highest 27 percent group that chose the alter- 
native, and (2) the similar percentage of students in the low- 
est 27 percent group. These percentages were entered in 
Davis’ table to obtain the discrimination and difficulty in- 
dexes. 


*Fredrick B. Davis, Item-Analysis Data: Their Computation, Interpretation 
and Use in Test Construction, Harvard Education Papers, No. 2 (Cambridge. 
Mass.: Graduate School of Education, Harvard University, 1946). 


fi 
(| 
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The discrimination index is a function of the difference 
between the percentages in the upper and lower 27 per cert 
groups who chose a given response alternative. If the response 
alternative under consideration is the correct one, this index 
should be a positive number; if the response alternative is 
one of the three or four incorrect ones, the discrimination in- 
dex should be a negative number. The greater the difference 
between the percentages in the upper and lower 27 percent 
groups, the greater the absolute value of the discrimination 


index.” 


The difficulty index is a function of the average percent- 
age of the upper and lower 27 percent groups who chose the 
given response alternative. This average percentage is con- 
verted by means of the normal probability integral into equal 
units along a scale ranging from 0 to 100. 


Shown below are the item-analysis data (discrimination 
and difficulty indexes); for the response alternatives of two 
sample questions, the first of which had a high discrimination 
index for the correct answer, and the second of which had a 
negative discrimination index for the correct answer (the 
correct answer is starred): 


Disc. Diff. 11. To what does temporary hard water owe 
its hardness? 
-28 18 11-A Sodium and potassium chlorides. 
-18 17 11-B Potassium and sodium sulfates. 
-10 at 11-C Magnesium and calcium sulfates. 
22 48 *11-D Magnesium and calcium bicarbonates. 
- 7 5 11-E Ferric sulfate. 
Disc. Diff. 74. 1.0000 gram of a trivalent element unites with 


0.3442 gram of oxygen. The atomic weight 
of the element is? 


-2 28 74-A 27.00. 
-21 38 74-B 34.42. 
-11 19 *74-C 69.72. 
15 28 74-D 139.16. 
- 7 5 74-E 204.39. 


‘The discrimination index yielded by Davis’ table is the correlation coef- 
ficient between the response alternative and the total test score converted 
(by means of Fisher's z-transformation) into a number ranging from 0 to 100. 
Thus, a correlation coefficient of 30 is equivalent to a discrimination index 
of 185. A correlation coefficient of .20 is eauivalent to a discrimination index 


of 12 
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In item 11 the correct answer is 11-D, and it has a dis- 
crimination index of 22. The incorrect responses all have 
negative discrimination indexes indicating that they were 
chosen more often by students in the lower 27 percent group 
than by those in the upper 27 percent group. The difficulty 
index of the correct response (11-D) is 48, indicating that 
approximately half of the students chose this answer. The 
item-analysis data here indicate that the item functioned prop- 
erly in discriminating between good and poor students, that 
all the incorrect response alternatives discriminated effective- 
ly, and that the difficulty of the question was neither too 
high nor too low. 


TABLE 23 


Distributions of Discrimination 
Indexes for the Senior Comprehensive 
Examinations in Pharmacy 


Discriminatory Pharmaceutical Pharm- Pharm- 


Index Pharmacy Chemistry acognosy acology 
60-64 1 
55-59 1 
50-54 + 
45-49 2 3 
40-44 2 4 + 
35-39 2 15 2 1 
30-34 11 27 8 1 
25-29 35 48 27 19 
20-24 37 56 39 31 
15-19 53 55 58 41 
10-14 43 38 72 40 
5- 9 33 22 35 24 
0- 4 24 16 31 12 
(- 1)-(- 5) 2 5 15 4 
(- 6)-(-10) 1 1 7 1 
(-11)-(-15) 3 3 1 
(-16)-(-20) 2 l 1 
(-21)-(-25) 1 

Total No. 251 300 300 174 
Mean 15.73 19.94 13.70 15.02 


S.D. 10.62 11.62 10.05 7.93 


= 
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The information from the analysis of item 74 indicates 
that something is wrong with this question. More students 
in the lower 27 percent group chose the correct answer 74-C 
than did students in the upper 27 percent group; the discrim- 
ination index for the correct answer is, therefore, a negative 
number (-11). Answer 74-D has a positive discrimination in- 
dex, although it was considered by the authors of the test to be 
incorrect. Furthermore, response 74-A has a discrimination 
index so close to zero that it did little discriminating either 
positively or negatively; as an incorrect response alternative 
itt should have had a negative discrimination index. This 


TABLE 24 


Distributions of Difficulty Indexes 
for the Senior Comprehensive Examinations 
in Pharmacy 


Difficulty Pharmaceutical Pharm- Pharm- 
Index Pharmacy Chemistry acognosy acology 
90-94 1 
85-89 1 2 
80-84 2 2 3 l 
75-79 9 10 3 1 
70-74 8 6 4 5 
65-69 20 24 5 6 
60-64 26 26 24 15 
55-59 34 20 35 21 
50-54 39 33 31 22 
45-44 33 64 48 20 
40-44 23 41 33 24 
35-39 26 30 28 22 
30-34 12 19 44 14 
25-29 9 12 22 13 
20-24 3 6 11 3 
15-19 2 4 6 4 
10-14 2 1 3 
5- 9 1 
0- 4 1 

Total No. 249 300 300 174 

Mean 50.88 48.94 44.13 50.53 


S.D. 13.77 13.89 13.85 13.90 
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information should be used by the authors of the examination 
in revising this question. Regardless of the face value of the 
question or of how acutely its authors considered it to be tap- 
ping student achievement, it did not serve its purpose if it 
can be assumed (as it must) that the examination as a whole 
was serving its purpose. 


Tables 23 and 24 show the distributions of discrimination 
and difficulty indexes, respectively, for the four examinations, 
along with the means and standard deviations of these distri- 
butions. 


These indexes are those for the correct answers to each of 
the questions in each examination. It is evident that all of the 
examinations had some questions whose correct answers had 
negative discrimination indexes and still more questions whose 
discriminatory value was so low (below 10) that some attempt 
to improve them should be made. 


The distribution of difficulty indexes shown in Table 24 
indicates that the average level of difficulty of all of the exam- 
inations was appropriate (about 50) for these students. What 
should be the distribution of difficulty indexes in the ideal 
test? This depends upon the kind of discrimination for which 
the test is intended, the degree to which the items of the test 
are intercorrelated, and other considerations. On the present 
examinations, whose items are probably positively correlated 
to a small extent and which are intended to have maximum dis- 
criminating power throughout the entire range of test scores, 
the distribution of item difficulty should have a large propor- 
tion clustering about the 50 percent difficulty level. The dis- 
tributions in Table 24 show that this objective was attained 
to a high degree; the tests need practically no improvement as 
far as their level of difficulty is concerned. 


The Future of the Senior Comprehensive Examinations 


As originally conceived, the Senior Comprehensive Exam- 
inations in Pharmacy are to serve primarily as a criterion of 
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success in pharmacy training against which to validate the 
predictive tests administered in the fall of 1946 and 1947 to 
entering freshmen. Under this program, the examinations 
should be refined and readministered in 1949, then again re- 
vised and administered in 1950 to the graduating seniors who 
took tne predictive tests as entering freshmen in the fall of 
1946. 


It will then be possible through correlational analyses to 
determine the validity of the predictive tests against a crite- 
rion of success more reliable and valid than any other available. 
Research on more valid predictors can then proceed in the 
light of the studies of the validity of the present predictive 
battery. Continuous research on the improvement of both 
predictive and criterion measures should increase the predict- 
ability of success and eventuate in a highly improved basis for 
student selection, guidance, and placement in colleges of phar- 
macy. 


Apart from their usefulness as a criterion for the predic- 
tive battery the Senior Comprehensive Examinations should be 
refined and readministered on a continuing basis because of 
their value as measures of achievement in pharmacy. These 
measures should, as rapidly as is feasible, incorporate the find- 
ings of other studies of the Pharmaceutical Survey. 


The Senior Comprehensive Examinations, if so revised 
and refined, can eventually serve as a nationally meaningful 
vardstick of achievement in pharmaceutical training. They 
may eventually serve to supplement, if not to replace, the state 
board examinations whose shortcomings are detailed in the 
next section. 


Further research on the Senior Comprehensive Examina- 
tions should give special attention to the possibility that highly 
significant aspects of achievement in pharmacy have been neg- 
lected through restricting the examination to short-answer, 
paper-and-pencil testing. Manipulatory skills involved in fill- 


‘See “Achievement and Predictive Testing in the Pharmaceutical Survey,” 
pp. 46-47 
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ing prescriptions, in performing laboratory analyses, and in 
other tasks of the pharmacist, have obviously been omitted 
from the present set of examinations. Similarly, it is possible 
that certain habits of accuracy have been insufficiently or 
improperly tapped by the present tests. Furthermore, it is 
possible that parts of these examinations have unduly stressed 
rote memorization, unimportant details, or obsolete concepts 
at the expense of more worth-while material. All these pos- 
sibilities need investigation so that necessary steps to elimin- 
ate them can be taken in the next form of these examinations. 


The following recommendations are, therefore, made: 


1. Copies of the present examinations should be submit- 
ted along with the item-analysis data concerning them to the 
respective subcommittees so that necessary revisions in specific 
items can be made in the light of item-analysis data. 


2. If possible, revision of the examinations should be 
completed during the fall of 1948 so that the revised editions 
of them can be administered to the relatively small group of 
seniors who will be graduating at midyear of 1949. Adminis- 
tration to this small group should provide a basis for addition- 
al revision of the examinations to be given in the spring of 
1949. 


3. Considerations should be given to the desirability of 
appointing fresh committees for each of the four subject-mat- 
ter areas or of supplementing the present committeee members 
with additional new members. Such new committee members 
could insure more varied and therefore probably more ade- 
quate points of view concerning the subjects of the examina: 
tions. Selection of new members should be made with a view 
to interest in, and other qualifications for, this type of test 
construction. 


4. A special committee should be appointed to consider 
ways of developing performance, or “practical,” tests of lab- 
oratory and other manipulative achievements that can be ad- 


_ 
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ministered and scored in a reliable and valid fashion. The as- 
sistance of a specialist in measurement and evaluation will be 
particularly necessary for optimum developmental work along 
these lines. 


5. A special analysis of the findings of the Pharmaceu- 
tical Survey should be made with reference to extracting and 
explicating those of its findings that are particularly relevant 
to valid measurement of achievement in pharmacy training. 
Measurements of achievement cannot be valid in the highest 
sense unless they are concerned with the demands placed upon 
pharmacists by their actual professional functions in phar- 
macies, laboratories, factories, hospitals, and elsewhere. What 
does a pharmacist need to know and be able to do to meet 
these demands? It is highly likely that the Pharmaceutical 
Survey will have furnished answers to this question more de- 
tailed and up-to-date than any heretofore available. These 
findings should be incorporated into examinations for phar- 
macists. The examinations will then yield measures of 
achievement that are more relevant to, and less remote from, 
pharmaceutical practice than those now in use. 


60 American Journal of Pharmaceutical Education 


IV. Pharmacy State Board Examinations 
Are Obsolete 


The profession of pharmacy occupies a central position in 
the system of medical service that has evolved in Western 
civilization. Trends toward the specialization and professional- 
ization of medical service have resulted in the rise of pharmacy 
as a science and technology with enormous responsibilities for 
human welfare. Consequently, the selection, education, and 
licensure of pharmacists have assumed an importance hardly 
exceeded in any field of professional activity. 


These assertions will probably not be challenged by phar- 
macists. Nor will the close attention now being given by the 
Pharmaceutical Survey to the problems of selection and train- 
ing be considered misplaced. 


But what of the process of licensure? This is the point 
at which society makes its last inspection of the prospective 
pharmacist before giving him the freedom—and responsibil- 
ity—to practice his profession. This is the last stronghold 
of the body politic against incompetence that may lead to ruin 
or loss of life. How well is this inspection being made? How 
well is the stronghold being guarded? These questions were 
called to our attention by E. C. Elliott, director of the Phar- 
maceutical Survey, as an integral part of the Student Personnel 
Studies of the Survey. 


State board examinations are the means by which this 
inspection is now being made. That all is not as it should be 
with these examinations has become apparent to us in the 
course of becoming familiar with these instruments. Among 
pharmacists themselves there have been serious doubts about 
state board examinations. Thus, in his 1938 address as presi- 
dent of the National Association of Boards of Pharmacy, Ro- 
bert L. Swain said: 


( 
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I am convinced that much of the present state board exam- 
inations has little ot do with the competency of a pharmacist, and 
they certainly must be looked upon as quite inadequate as a means 
of determining just how well the applicant has coped with the phar- 
maceutical curriculum. * 


Diagnosis 


Let us list the faults of these examinations, both as phar- 
macists see them and from our own point of view as specialists 
in educational measurement and evaluation. This list of faults 
may not apply completely to every state board examination 
in every year. We think, however, that it is a fair indictment 
of the general, nation-wide situation as revealed by statements 
of pharmacists and by inspection of representative examina- 
tions. 


1. The examinations take inadequate account of the exist- 
ence of qualifying programs within the schools of pharmacy. 
Now that college graduation is required for eligibility to take 
state board examinations, should not the examinations attempt 
to supplement rather than duplicate the information concern- 
ing candidates that is available from records of college grades 
and examinations over a four-year period? 


2. The examinations vary in validity from state to state 
and, within any state, from year to year. Validity is the de- 
gree to which an examination measures what it is intended to 
measure. It is the most important characteristic of any ex- 
amination. The gross variations in test form and content that 
can be observed by even casual inspection of the examinations 
are enough to raise serious doubts about their validity. The 
examinations vary so widely that, if some are highly valid, then 
others assuredly are much less valid. 


Robert L. Swain, Address of the President of the National Association of 
Boards of Pharmacy, Proceedings of the Thirtv-Fifth Annual Convention of 
the National Association cf Boards of Pharmacy, 1938. American Journa! cf Phar- 
maceutica! Education, II (October 1938), 506 
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3. The members of state examining boards are usually 
not sufficiently qualified to construct valid examinations. Us- 
ually board members have been away from colleges of phar- 
macy for at least five to ten years. They are not, and can hard- 
ly be expected to be, fully abreast of recent developments in the 
rapidly growing basic sciences on which pharmacy depends. 


4. Furthermore, state board members are untrained in 
the technology of test construction. Even if their up-to-date 
pharmaceutical competence were guaranteed, to expect state 
board members to be skilled test-builders is as unreasonable as 
expecting test technicians to be competent pharmacists. Sim- 
ilarly, the conditions under which members of state boards are 
assembled are usually unfavorable to adequate examining. 
Highly valid examinations in pharmacy cannot be built in a 
few days of hasty work. And, as pharmaceutical laymen, the 
authors feel only slight hesitance in saying bluntly what seems 
to be an open secret among pharmacists: appointment to state 
boards is often a political plum given as patronage rather than 
on the basis of merit. 


These criticisms of state boards are not mere conjecture. 
To provide material for the guidance of committees engaged 
in constructing comprehensive examinations for the Pharma- 
ceutical Survey, the authors obtained from the secretary of the 
National Association of Boards of Pharmacy a representative 
sample of state board examinations. These were mimeograph- 
ed as a ninety-one-page booklet and distributed to the persons 
concerned. A short time later the attention of the authors was 
called to the large number of errors that vitiated the entire 
collection. A check showed that the errors were not made in 
the mimeographing; the typist had faithfully copied the orig- 
inals. The services of Dr. O. C. Lee, professor of pharmacy at 
Purdue University, were enlisted to obtain an error count. His 
results are shown in the following tabulation: 


= 
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Type-of-Error Count on a Random Sample of Pharmacy 
State Board Examinations in Each of the 
Curricular Areas* 


Type of Error Frequency 
Spelling 106 
Capitalization 570 
Grammar 21 
Symbols 31 
Proofreading 3 
Latinization 27 
Punctuation 242 
Abbreviations 4 
Wrong word or term 9 
Not factual, confusing, or incomplete 12 
Printing, typing, or spacing 29 
Inconsistency in the use of Latin and/or English 9 
Error in chemistry 3 
Repetition 2 
One part of the question answers another part 

of the same question l 


*The specimen state board examinations in each of five major areas (pharma- 
ceutical chemistry, pharmacy, pharmaceutical and chemical arithmetic, materia 
medica, and practical pharmacy) were furnished by the National Association of 
Boards of Pharmacy. The error count is based on approximately ten complete 
examinations in each area 


This result might well have been expected. Accurate ex- 
aminations cannot result from the program typically followed 
for the assembling and the activities of state board examiners. 
The “repetition” type of error is especially noteworthy. Here 
the examiners in two different states had “lifted” whole sets 
of “model” questions from materials sent them by the secre- 
tary of the National Association of Boards of Pharmacy, des- 
pite specific injunctions from the latter that the specimen ex- 
aminations were not to be used in this way, but were to serve 
only as guides. 


5. The examinations are probably of inadequate reli- 
ability. (Reliability is the extent to which a test can be relied 
upon to give the same results upon repeated administrations; 
it is necessary, but far from sufficient, for validity.) In so 
far as state board examinations are of the “essay” or “long- 
answer” type, they are difficult to grade reliably. Examiners 
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will differ from each other, and one examiner will differ from 
himself in grading the same essay test paper at different times. 
These facts have been established and are unquestionably true 
of state board examinations since they require long answers to 
be graded by readers not rigorously trained. 


6. The examinations are too restricted in their content to 
be highly valid. Any examination can, of course, contain only 
a sample of all the possible questions in a given field. In any 
sampling procedure, reliability depends on the size of the sam- 
ple and on how the sample is chosen. Unless a sufficiently 
varie sample of scorable questions and problems is included 
in the examination, the total scores will not accurately reflect 
the candidate’s mastery of the subject. The adequacy of samp- 
ling of content can be judged even by nonpharmacists simply 
from the number and kinds of questions in the state board ex- 
aminations. In relation to their purpose the validity of the 
typical state board examination must be low because it contains 
too few questions of too few kinds. Accidents of emphasis in 
preparation by candidates or in selection of questions by ex- 
aminers, when operating together with small numbers of ques- 
tions, can cause grave injustices in the granting or withholding 
of licenses. 


The authors’ judgments concerning the invalidity and 
unreliability of state board examinations are admittedly sub- 
jective and unsupported by any competence in pharmacy. A\l- 
though validity must always remain largely a matter of judg- 
ment, it would be relatively easy to verify experimentally our 
statements concerning the reliability of state board examina- 
tions. Because the issue is so important, it would be desirable 
to check these opinions against experimentally obtained facts. 
Accordingly, we have prepared the following set of proposed 
experimental designs. 


Proposed Designs for Studies of the Reliability 
of State Board Examinations in Pharmacy 


1. The purpose of these proposed studies would be to 
estimate the reliability of state board examinations. The re- 
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liability of examinations is crucial to their effective function- 
ing inasmuch as it denotes the freedom from errors of measure- 
ment of the scores yielded by the examinations. 


2. Each of the following designs could be replicated in 
several or all states. As here given, the design stipulates pro- 
cedure for only one state at a time. 


3. The following sources of error variance in state board 
examinations results may be hypothesized: 


a) Reliability of scoring or grading 
b) Reliability of sampling of examination content 


c) Reliability of candidate performance 


4. In so far as the results of the examinations are ex- 
pressed in terms of the dichotomy “pass-fail’” and as an ade- 
quate proportion (that is, greater than 10 percent) of the can- 
didates are failed, the coefficients of correlation may be com- 
puted by means of tetrachoric r. 


5. The following methods of estimating reliablity (see 
paragraphs A threugh F, which follow) each constitute a dis- 
tinct operational definition of the concept. Choice among these 
methods should depend on the resources of professional coop- 
eration available for this investigation and on the questions or 
challenges to be answered concerning the examinations. 


A. Reliability of grading—(1) Develop or select representative 
candidates’ papers in answer to one or more representative state board 
examinations. (2) Have papers graded by many state board examiners 
in the manner usually used by them. (3) Express reliability in terms 
of (a) dispersion of grades assigned same paper by various examiners, 
and (b) coefficients of correlation between grades assigned papers by 
various examiners. 


B. For relatively objectively scorable examinations—(1) Se- 
cure separate scores for odd- and even-numbered questions for all 
candidates. (2) Express reliability in terms of corrected split-haif 
coefficient of reliability. 


66 American Journal of Pharmaceutical Education 


C. Reliability of sampling of content in time—(1) Give each 
candidate two examinations, the actual one for the current year and 
a representative one for a preceding year. (2) Have same examiners 
grade both sets of examinations. (3) Express reliability in terms of 
coefficient of correlation between the two sets of grades. 


D. Reliability of sampling of content in time, and of grading— 
Same as for “C” above, except that the two examinations will be 
graded by two separate boards of examiners. This type of reliability 
shows the variability in results due to both selection and grading of 
questions and reflects the amount of variation in results that a given 
candidate might expect from taking the examination one year under 
one board of examiners rather than another year under another board 
of examiners. 


E. Reliability of sampling of content by state, and of grading— 
Same as for “D” above, except that the two examinations will be for 
the same year but from different states. This type of reliability reflects 
the amount of variation in results that a given candidate might ex- 
pect from taking the examination in one state under one board of 
examiners rather than in another state under another board of 


examiners. 


6. Following is a table of requirements for the experi- 
mental designs 


Method or Design 


Requirement 


Candidates write more than one 

examination xX X 
Examinations graded more than once by 

many different examiners ».4 
Examiners grade more than one 

set of papers xX 
Examinations graded to yield 

two split-scores Xx 
More than one set of examiners required, 

each grading one set of papers x mn = 


xX 


7. The designs or methods may be arranged in ascending 
order of the “amount of professional cooperation by boards of 
examiners required” as follows: B, D, E, C, A. (Method B is. 
of course, applicable only to objectively scorable examinations; 
otherwise, in “subjectively” scored, or “essay,” tests, the split- 
half reliability will be spuriously raised by the “halo” effect.) 


= 
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Prescription 


If these shortcomings of state board examinations are ad- 
mitted, or if the proposed experiments further demonstrate 
these flaws, what should be done? 


Admittedly there are difficulties to be met in bringing 
about any changes—difficulties of a legal, political, and tra- 
ditional, as well as professional, sort. These obstacles are well 
known to the profession of pharmacy and can in any event be 
more competently discussed by others than ourselves. We shall 
address ourselves to the technical problems in the development 
of valid and reliable examinations for the licensure of phar- 
macists. 


What should be the nature of the examination for the 
licensure of pharmacists? The examinations should be max- 
imally valid and reliable. This means that they should measure 
accurately those abilities, achievements, experiences, and oth- 
er characteristics that are important in the practice of phar- 
macy. 


1. Their content should consequently be determined in the 
light of the best current knowledge of requirements for the 
practice of pharmacy and of the theories and facts stemming 
from the sciences basic to the practice of pharmacy. Such 
information concerning what should go into the examinations 
should be obtained through a continuing analysis of the status 
and functioning of the profession. The interested reader is 
referred to a recent paper by the authors’ for more specific 
statements of the considerations appropriate to the issue. 


2. In form, the examinations should so far as possible 
be objectively scorable. That is, the questions should largely 
take the form of any of the numerous types of “short-answer” 
items that have been developed in the technology of psycho- 
logical and educational measurements. Multiple-choice items, 
if developed with sufficient ingenuity, can be used for the 
measurement of most, if not all, of the types of ability and 


*“Achievement and Predictive Testing in the Pharmaceutical Survey.” 
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achievement that could justifiably be considered of concern in 
such an examination.’ The use of such test questions would 
in itself vastly increase the reliability of the examination, by 
eliminating such sources of error as shifting grading standards 
of examiners from time to time, from state to state, and from 
examiner to examiner. 


3. Furthermore, the examination should be maximally 
standardized as to administration. This implies standardiza- 
tion of directions, of the date and timing of the examinations, 
of the physical conditions (seating arrangement and the like) 
under which the examinations are given, and of all other con- 
ditions necessary to make the results comparable for all ex- 
aminees. 


4. It is anticipated that both “printed” and “perform- 
ance” examinations will be necessary to cover the field ade- 
quately. These have also been called “theoretical” and “prac- 
tical” examinations. The printed examinations would primar- 
ily emphasize those achievements, skills, and abilities that can 
be represented by symbols—verbal, mathematical, chemical, 
and so forth. The performance examination would primarily 
emphasize those motor and manipulative skills requisite to 
the laboratory aspect of the pharmacist’s work, although 
Swain’ has advocated that a written examination “be so de- 
signed as to elicit from the applicant his knowledge of the why 
and wherefore of the procedure which he adopts, together with 
a full explanation of the procedure itself.”” With this state- 
ment of one of the primary objectives of the printed examina- 
tion the present authors altogether concur. 


One recommendation of Dr. Swain was that more em- 
phasis be given to the practical part of state board examina- 
tions. If this recommendation were followed, much additional 
attention would need to be paid to the possibilities of perform- 
ance testing. Such testing can be as effectively standardized, 
valid, and reliable as the more usual printed tests. If state 


*For illustrations and discussions of these types of items, see H. H. Remmers 
and N. L. Gage, Educational Measurement and Evaluation (New York: Harper 
& Bros., 1943), pp. 146-93. 

*Op. cit., p. 25 
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board examinations are used more to supplement, rather than 
duplicate, college records, our argument will be even more 
pertinent to the needs of adequate licensure procedures, and 
performance testing will be still further emphasized. 


5. Other characteristics of the candidate for licensure in 
addition to his knowledges and skills will affect his success 
asa pharmacist. Traits of character and personality, intang- 
ible as they may seem, are nevertheless highly important and 
should be given due consideration in the process of licensure. 
A notable statement of this point has been made by Dr. Ed- 
ward C. Elliott in an address before the American Association 
of Colleges of Pharmacy and the National Association of 
Boards of Pharmacy. Data concerning these characteristics 
could well be obtained during the student’s vears in the college 
of pharmacy through systematic observation and records of 
students by their professors. 


6. The examinations should be constructed and adminis- 
tered periodically on a nation-wide basis. This will insure 
comparability from state to state. Also, examining students 
throughout the nation will provide greater numbers on whom 
to base norms for interpreting examination scores. Simil- 
arly, such a nation-wide examination would make possible the 
consolidation of test-building and research facilities. The dup- 
lication of effort from one state to its neighbors will be elim- 
inate?. It is highly likely that the cost to individual states 
could be lower than at present. But the examinations resul!t- 
ing from such more efficient nation-wide examining could, 
nonetheless, be of vastly greater validity and reliability. 


7. A continuing, nationally representative board of ex- 
aminers in pharmacy should be established. The board would 
be responsible for constructing, administering and interpret- 
ing the national licensing examinations. To provide for the 
eontinuing research necessary to keep the examinations abreast 
of changes in pharmaceutical curriculums, the board would 
need liaison with national organizations for pharmaceutical 


Elliott, “The Professional as a Person,’ American Journal of Pharmaceutical 
Education, (October 1946), 442-48 
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education and practice. Such a board would need the services 
of at least one professionally trained specialist in testing and 
examining. Statistical and office equipment would provide 
for the printing, analysis, and research required in the con- 
tinuous revision and refinement of the examinations. Author- 
ities in the various areas of pharmaceutical education would be 
assigned responsibility for the content validity of the examin- 
ations. Teamwork of the testing and pharmacy specialists 
would result in examinations with validity and reliability far 
superior to any now available. 


8. To allow for regional or other differences in scores on 
the national examination, each state or region would perhaps 
be allowed to set its own “cutting” scores, or failing and pass- 
ing points. It is known from the results of the fall 1946 Pre- 
dictive Testing Program of the Pharmaceutical Survey thai 
there are significant differences among the various regions of 
the United States in the average scholastic abilities of the 
freshmen entering schools of pharmacy. Similar differences 
probably occur among the average achievements of the licen- 
sure candidates in the various regions. Hence, to preclude the 
possibility that a large proportion of any state’s candidates 
would fail a national examination by standards set on a nation- 
al basis, each state would continue as heretofore to set its own 
standards. But each state would now have a highly superior 
measuring stick for enforcing its standards. The advantages 
of “states rights” would be retained, therefore, along with the 
benefits of nation-wide examining. The problems of reciproc- 
ity among states would, of course, be materially reduced once 
all states could provide nationally meaningful data concerning 
their pharmacists. 


In summary, pharmacy and the licensure of pharmacists 
are so important to the public welfare that only the best pos- 
sible procedures in their practice are at all acceptable. In the 
light of this criterion, the present system of state board exam- 
inations is overdue for replacement by demonstrably superior 
techniques of measurement. A nation-wide system of licen- 
sure examining executed by continuing teamwork of specialists 
in pharmacy and in test technology is prescribed. 
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V. The Future of Student Personnel Problems 


in Colleges of Pharmacy* 


Introduction 


The title of this paper is somewhat misleading unless one 
understands that to look into the future is made possible only 
by considering the past and the present. Accordingly, my dis- 
cussion will concern all three—past, present, future. 


For the first time in educational history, a fairly compre- 
hensive qualitative and quantitative study of the intellectual 
dimensions of pharmacy freshmen was accomplished in the 
predictive testing program of the Pharmaceutical Survey car- 
ried out in the fall of 1946." This survey of the raw materials 
in the way of intellectual assets coming into the schools of 
pharmacy was made possible by a rapidly developing science 
and technology in psychology and education related to student 
personnel problems. To quote from an earlier paper: 


Personnel techniques available well before World War II and, of 
course, greatly developed during the war, have been extensively ap- 
plied in other educational, industrial and military areas. They have 
been applied, however, only sporadically and institution-wise in 
pharmacy — at least if the paucity of published technical literature 
is any indication. Even on the basis of this institution-application, the 
available methodology has been shown to result in a marked improve- 
ment over what preceded the use of such methodology. This obser- 
vation may be documented in such areas of education as medicine, 
general education, and engineering. Selection and classification of 
military personnel have, of course, given an object demonstration on 
a scale immensely more vast than would have been possible in edu- 
cation anywhere.’ 


* Prepared and read by H. H. Remmers before the Joint Session of the 
A. A. C. P., the N. A. B. P. , and the A. Ph. A. at the San Francisco meeting, 
August 9, 1948 

'The Abilities and Interests of Pharmacy Freshmen. 
. ?*“Achievement and Predictive Testing in the Pharmaceutical Survey,” pp. 
43-44 
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The general nature of the predictive testing program and 
the kinds of tests used are, I assume, well known to the teach- 
ing staffs of the schools of pharmacy in this country, since the 
large majority of them have probably had some experience in 
helping to administer the tests in the fall of 1946. The pro- 
gram, moreover, was described in detail in an earlier paper. I 
shall, therefore, not review further this aspect of the program 
carried out and still in progress. 


Instead, I wish to call particular attention to the word 
“predictive” in the phrase “predictive testing program” and 
to consider in some detail what it is that is to be predicted an-l 
the yardsticks or criterions of what is to be predicted. 


Yardsticks—Criterion Measures 


Semester Marks: The first of these yardsticks that comes 
to mind is, of course, the semester grade and the summation 
of such grades in the form of a grade-point average. This 
yardstick is known to have a number of very serious defects 
and limitations. In the first place, it is known to have low 
reliability—that is, a student’s semester grade in a given 
course or subject would differ radically for two different in- 
structors if each of them independently examined all the evi- 
dences of the student’s achievement and independently ap- 
praised and graded these evidences. The reliability coefficient, 
as a matter of fact, is of the order of .7, or about 29 percent, 
better than a sheer guess such as we should have if we pulled 
grades for a given class out of a hat at random. It would be 
possible to outline in considerable detail the various factors 
that enter into this unreliability, but these are adequately 
treated in textbooks concerning educational and psychological! 
measurement and, in any event, time does not permit. It is 
all summed up in the fact that the individual instructor’s judz- 
ment is subject to very large errors. 


A pioneer study bringing this out in sharp relief was car- 
ried out nearly forty years ago by two brashly inquiring young 


‘Ibid., pp. 54-62 
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men at the University of Wisconsin — Edward C. Elliott and 
Daniel Starch. They sent facsimile copies of examinations 
written by a typical high school pupil in each of the various 
high school subjects to high school teachers teaching those sub- 
jects in accreaited high schools, asking them to grade the pa- 
pers on the then generally used percentage basis. Several hun- 
dred teachers graded each of the examinations and grades 
varied all the way from 25 percent to 95 percent for the same 
paper. The average error was of the order of five to ten per- 
centage points; that is, it would be an even bet that two dif- 
ferent teachers would be at least that far apart on the grading 
of a single paper; and, with slightly less favorable betting 
odds, much wider variations could be predicted. 


Moreover, it is well known that the units of measurements 
in grading differ from institution to institution. The situation 
is analogous to what we should have if, in our basic sciences, 
we should indiscriminately mix up, say, avoirdupois, troy, and 
metric weight units, without specifying which was which. I 
continue to be amazed that even with this bad situation we do 
get substantial prediction even of semester grades and grade- 
point averages by means of our present tests. Improvement 
in prediction on this vardstick will come almost entirely 
through improvement, not in our predictive tests, but in the 
vardstick itself. 


Senior Comprehcnsive Examinations: The known facts of 
the shortcomings of semester grades led logically to an attempt 
to design and construct an improved yardstick. The Senior 
Comprehensive Examinations in Pharmacy are such an at- 
tempt. Their design and construction were begun in the late 
summer of 1946, although the project was conceived some 
twelve vears earlier—a fairly long gestation period for even 
such a complex entity as the examinations. Twelve years ago, 
Dr. Carl Klemme, then a member of the staff of the School of 
Pharmacy at Purdue University, had been invited by the A.A.- 
C.P. to become the chairman of a national committee on fresh- 
man aptitude testing in pharmacy. He consulted with me on 
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the matter, and I was able to convince him that the commit- 
tee ought to be called the Committee on Predictive and Achieve- 
ment Testing, a title which contained none of the biological 
overtones of the concept of “aptitude.” At that time, Dr. 
Klemme and I developed, in the form of a lengthy memoran- 
dum, a proposal for the construction of a comprehensive 
achievement examination as preparatory to selecting and/or 
constructing predictive instruments. This, as I have just point- 
ed out, was based on the reasoning that prediction would not be 
very much improved over what was already possible with 
currently available tests until a better criterion—that is, a 
better yardstick—had been developed. This memorandum 
was submitted to the American Council on Education and re- 
ferred by them to a subcommittee consisting of Dr. W. W. 
Charters, Dr. Ralph W. Tyler, and Dr. Ben Wood who approved 
the proposed program—except for the fact that they said we 
had been too “Scotch” in setting up the budget and suggested 
that it be increased by some $15,000. Our original budget esti- 
mate for the entire five-year program was something over 
$80,000. 


When, ten years later, Dr. Elliott came to see me to invite 
me to become responsible for the student personnel studies of 
the Pharmaceutical Survey, I was able to remind him that I 
did not need to do any of the basic thinking involved, since 
Dr. Klemme and I had already done that ten years previously. 


Whether the Senior Comprehensive Examinations are the 
kind of superior instrument that they were planned to be will 
shortly begin to become evident, for the data from their ad- 
ministration last spring are now well along in being processed. 


Before discussing these examinations further, I must pay 
tribute to the many men who so devotedly worked on the rather 
herculean task of constructing such examinations in accord- 
ance with the best-known principles of test construction. The 
final membership of the four subcommittees to work with the 
central office of student personnel studies in the construction 
of a 300-item examination in each of the four major areas of 
the pharmacy curriculum was as follows: 
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Subcommittee on Pharmacology 
L. D. Edwards, chairman, professor of pharmacology, School of 
Pharmacy, Purdue University 
H. B. Haag, professor of pharmacology and physiology, and dean, 
School of Medicine, Medical College of Virginia 
R. Blackwell Smith, Jr., dean, School of Pharmacy, Medical 
College of Virginia 
Subcommittee on Pharmacognosy 
Ralph F. Voigt, chairman, associate professor of pharmacognosy 
and pharmacology, College of Pharmacy, University of Illinois 
E. H. Wirth, late professor of pharmacognosy and pharmacology, 
College of Pharmacy, University of Illinois 
Marin S. Dunn, professor of biology, Philadelphia College of Phar- 
macy and Science 
A.H. Musick, professor of pharmocognosy and botany, School of 
Pharmacy, University of Tennessee 
Subcommittee on Pharmacy 
C. V. Netz, chairman, professor of pharmacy, University of Min- 
nesota 
A. I. White, associate professor of pharmacy and pharmaceutical 
chemistry, Washington State College 
E. P. Guth, professor of pharmacy, Ohio State University 
Subcommittee on Pharmaceutical Chemistry 
Lloyd M. Parks, chairman, professor of pharmaceutical chemistry, 
University of Wisconsin 
George Webster, professor of chemistry, College of Pharmacy, 
University of Illinois 


In addition to these subcommittees, other members of the 
profession were, at my request, selected and appointed as ex- 
pert consultants to review and criticize the work of the sub- 
committees. These consultants for the various subcommittees 
are as follows: 


Pharmaceutical Chemistry 
LeRoy Keagle, New Jersey College of Pharmacy 
Harold G. Hewitt, University of Connecticut 
Frederick F. Blicke, University of Michigan 
Pharmacognosy 
Arthur E. Schwarting, University of Nebraska 
Edward P. Claus, University of Pittsburgh 
Heber W. Youngken, Jr., University of Washington 
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Pharmacology 

H. L. Reed, Massachusetts College of Pharmacy 

C. H. Waldon, University of Montana 

H. G. O. Holck, University of Nebraska 
Pharmacy 

Henry M. Burlage, University of Texas 

Ralph Clark, University of Kansas 

Nicholas W. Fenney, University of Connecticut 


These committees, without financial compensation and 
under the terrific handicaps of the teaching overloads of the 
last two years, have rendered professional service of the high- 
est order. The task of building objectively scorable test items 
must have been to them, at least initially, because unfamiliar, 
an annoying form of activity. 


Let us review briefly the steps in the construction of these 
examinations. 


1. First was a clear and detailed statement of the general 
and specific instructional objectives for a given course, or area 
of instruction, to be stated in terms of ways in which a student 
shall behave differently after the instruction than he did be- 
fore. 


2. A table of specifications was then prepared, outlining 
in detail how the instructional content was to be geared to the 
instructional objective. In the case of each heading and sub- 
heading in the outline, a percentage weighting had to be agreed 
upon among the committee members to indicate the relative im- 
portance of the topic. 


3. Test questions were then prepared of the objective 
machine-scorable variety—each designed to test achievement 
of a particular objective as given in the outline. Through the 
chairman of the subcommittee these were then transmitte'l 
to the central office for editing and transmittal to the expert 
consultants, whence they were returned to the chairmen of the 
subcommittees via the central office. 
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4. A final revision in the light of all the criticisms was 
then made and resubmitted to the central office for final editing 
as to mechanics of the test items, English, and the like, but not, 
of course, for technical content. 


Since all of this work had to be carried on by correspond- 
ence, it was laborious and time-consuming. We did, however, 
succeed in getting all but 67 of the 1,200 test items that were 
originally projected. These were administered last spring, and 
the results are now being processed. 


This processing has the following purposes: 


1. To provide the participating schools of pharmacy with 
the results of the examinations, to serve such purposes of ap- 
praisal as they might have in mind, for example, as a partial 
determinant of grades in the last semester or year. The scor- 
ing was done promptly upon receipt of the answer sheets so 
that within twenty-four hours of the receipt of the answer 
sheets, a list of the scores on each of the four examinations was 
in the mail to the school of pharmacy in question. 


2. Ultimately of more importance than this preliminary 
service to the schools of pharmacy was the appraisal of the 
examination as a measuring instrument—to use our technical 
jargon, to establish its reliability and validity. Without go- 
ing into the technical details, suffice it to say that each of the 
1,133 test items is rigorously tested in a strength-of-materials 
laboratory to test its difficulty and its power to discriminate 
among good and poor students who took the examination. This 
will presumably lead to the elimination of some ineffective 
items and the possible revision of others if and when these 
results are made available to the subcommittees on the Senior 


Comprehensive Examinations. 


Each of the four examinations— in pharmacy, pharma- 
cology, pharmaceutical chemistry, and pharmacognosy—will 
also be evaluated for its reliability and with respect to its 
psychological relationship with each of the other three parts of 
the examination. 
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Here I should like to make, with all possible emphasis, the 
point that, to realize the major possible benefits of these com- 
prehensive examinations, the revised and improved forms 
should have another “dry run” for further improvement next 
spring and, more important, should be administered to those 
entering in 1946 who survived to the spring of 1950, since it 
was for this group that this achievement examination was con- 
ceived as a criterion measure. Without this final testing of 
the tests, a major portion of the possible gains from the entire 
program will be lost. If, at the same time in 1950, the predic- 
tive tests given in 1946 could be repeated with the graduating 
group, we should have data of far-reaching importance—both 
practically and theoretically—in that we should have meas- 
ures of (1) the amount and direction of change in the mental 
functions’ measured by the predictive tests over a four-year 
period, (2) the predictiveness of these tests over a four-year 
period, and (3) data that will tell us how predictive these 
tests are when the four-year time interval is omitted as a vari- 
able. Such knowledge would be extremely useful in further 
research and development. 


As matters stand at present, there is no budget to carry 
on beyond September 1948. 


Certain problems concerning the Comprehensive Senior 
Examinations have still to be resolved, particularly that of the 
relative weight of each of the four examinations. Should they 
all have the same weighting, or is one more important than 
another and if so, by how much? The difficulty here is that 
each of the subject-matter specialists constitutes also a psycho- 
logically vested interest. Each is, and no doubt ought to be, 
convinced that his particular area is at least as important as 
any other and probably more so. The only solution that I have 
been able to come up with is to have a committee of deans of 
pharmacy, perhaps assisted by practicing pharmacists, all of 
whom are presumably above the battle, to judge the relative 
weight of each of the four examinations and to take their con- 
sensus in establishing these relative weights. There are other 
approaches theoretically possible but practically not very feas- 
ible. 
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Another problem concerning the comprehensive examina- 
tions is that of including in them examination questions based 
upon other unit studies of the Pharmaceutical Survey. This 
matter, too, has already been discussed in an earlier paper,’ 
where some seventeen unit studies proposed at the outset of 
the Pharmaceutical Survey are listed as important sources of 
valid test items for prospective pharmacists. I shall not re- 
peat the list of proposed studies except to point out that such 
studies—for example, “a spot analysis of present day pres- 
criptions to determine the knowledge required in compounding 
them,” “A study of the new fields of pharmaceutical service 
with their implications both for training and for employment. 
Need for diversification and specialization of training,” “A 
study of the activities engaged in by selected groups of phar- 
macists: professional, commercial, civic, etc.” “A study of the 
role of pharmacy in medical care,”—are illustrations of 
sources from which the comprehensive examinations should 
be enriched and validated. The work of Dr. Blauch on the 
curriculum and that of the Committee on Curriculum obvious- 
ly also needs to be taken into account. Fortunately, some mem- 
bers of the Committee on Curriculum are also members of the 
Committee on the Comprehensive Senior Examinations. 


The guidance implications of the results of such improved 
examinations need not be elaborated here. Obviously, to the 
extent that valid predictions are possible, we have not only the 
right, but the duty, to use such knowledge both in guiding 
young men and women into and out of pharmacy, as well as 
carrying on differential guidance within the pharmacy cur- 
riculum and among different pharmacy careers. 


Pharmacy State Board Examinations: In characterizing 
pharmacy state board examinations, I had originally intended 
to quote extensively from a paper as yet unpublished. But 
both because of the limitations of time and as the result of a 
conference with Dr. Elliott, I shall make only a necessarily dog- 
matic statement here. 


* Ibid 
Now published as the preceding paper (“IV. Pharmacy State Board Examin- 
ations Are Obsolete’) in this series 
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The faults of these examinations both as seen by pharma- 
cists and the specialists in educational measurement are brief- 
ly as follows. 


1. They take inadequate account of the existence of 
qualifying programs within the schools of pharmacy. 


2. They vary in validity from state to state and within 
any state from year to year. 


3. The board members are generally not adequately quali- 
fied either as pharmacists or as technical experts in test con- 
struction. 


4. The examinations are too restricted in content to be 
highly valid. 


5. They are probably not sufficiently reliable. 


In sum, both the examiners and the examinations fall 
alarmingly short of the professional and technical standards 
that the profession owes and that society has a right to demand. 
If these shortcomings of state board examinations are admit- 
ted, what should be done? 


To summarize briefly the prescription as given in the pre- 
ceding paper, “Pharmacy State Board Examinations Are Ob- 
solete”’: 


1. Content of the examinations should accord with the 
best current knowledge of requirements for the practice of 
pharmacy ; 


2. The examinations should be reliably scored and max- 
imally standardized as to administration ; 


3. Both “theoretical,” or printed, and “practical,” or 
performance, examinations on necessary skills should be used; 


4. Traits of personality and character should be given 
due consideration ; 
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5. The examinations should be on a nation-wide basis; 
and finally 


6. A continuing nationally representative board of ex- 
aminers with adequate technical staff should be established. 


Success as a Pharmaceutical Practitioner and Citizen: This 
yardstick is, of course, in theory the completely valid yard- 
stick of achievement. Its chief difficulty is that of defining 
it operationally—that is, in terms of things that pharmacists 
actually do or do not do on the job, both as professional prac- 
titioners and as citizens in the community. The best practi- 
cable approximation of this yardstick would be some combirta- 
tion of the Senior Comprehensive Examinations and the pro- 
posed improved state board examinations, each kept thor- 
oughly abreast of the technological and social changes contin- 
ually going on. This means a continuing research task. 


A Continuing Mechanism Proposed 


From the foregoing, it is obvious that a continuing mech- 
anism would be necessary to carry on testing for purposes of 
selection, guidance, placement, licensure, and so forth. The 
two major functions of such a continuing mechanism are 
service and research. The requirements of the service function 
are chiefly speed, promptness, and accuracy in providing data 
for selection, counseling, and placement in courses and curric- 
ulums. I gathered from conversation with Dr. Elliott that 
a council of pharmaceutical education recommended by the 
Survey could well function in this capacity. This board would 
be responsible for determining policy with respect to predictive 
and achievement testing and possibly, in time, for administer- 
ing and interpreting the national licensing examinations. 


It would be highly desirable to have this bureau of edu- 
cational research in pharmacy located in an institution that 
has a school of pharmacy, so that the new materials could be 
tried out in a continuing developmental program. 
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How is such a mechanism to be financed? My colleague, 
Dean Jenkins, estimated that in round numbers there would be 
six thousand freshmen entering schools of pharmacy in Sep- 
tember 1948 plus some two thousand transfers at the sopho- 
more-year level. At $5.00 per student, this would provide an 
annual budget of $40,000, an amount ample to carry out the 
service function briefly indicated above, as well as considerable 
research. Only the experience and the imagination of the 
proposed board and executive director can determine the ex- 
tent and cost of all research related to pharmaceutical educa- 
tion. In any event, $5.00 per student is a very modest sum, 
in the light of the benefits to pharmaceutical education and to 
society that are to be anticipated from the operation of such 
a mechanism. It is not inappropriate here to remind you that 
for similar services the Veterans Administration is paying 
counseling centers all over the county from $20.00 to $25.00 
per veteran tested and counseled. 


Serious problems of both a theoretical and practical na- 
ture face the implementation of the program here propose:l. 
For example, the administration of a separate battery of pre- 
dictive tests—when higher education as a whole is consid- 
ered—poses a definite practical problem. As the test move- 
ment has developed, the pattern has been that of choosing a 
set of likely predictors for a particular criterion, particularly 
in professional curriculums, so that there is already a multi- 
plicity of testing programs both within and among institu- 
tions. Well-known examples of interinstitutional testing pro- 
grams are those in medicine, dentistry, and engineering, all 
three of which are on a national basis. Only the engineering 
program, of these three, has a freshman predictive testing 
program. It is likely, however, that in the areas of higher edu- 
cation, in commerce education, nursing, journalism, fine arts, 
physical education, law, and possibly others, testing programs 
are being or will be envisaged in the future. 


A first approximation of the solution to this problem 
would be for representatives of all curriculums concerned to 
join in recommending a common battery of tests predictive of 
success in the freshman college vear. 
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As the testing movement in higher education is now de- 
veloping, and in so far as such testing programs are at the 
beginning of the freshman year, they tend to create an im- 
possible administrative situation in terms of the cost in time 
and materials, as well as the problem of scheduling examina- 
tions. 


If it be proposed that a postadmission testing program be 
adopted for pharmacy, say at the end of the first or second 
year, the ethical problem of meeting social needs versus re- 
specting individual rights arises. From the point of view of 
society’s needs it may be advantageous to make selections for 
admission for professional curriculums as late as possible in 
order to have more valid prediction of success in professional 
training. From the point of view of the individual, however, 
such procedure leaves much to be desired and society owes it 
to him to let him know as soon as possible whether he will be 
admitted to the professional curriculum or not. 


If a pre-admission testing program be proposed, it would 
mean pushing the testing program back to the senior high 
school year, with the obvious problem of getting tests admin- 
istered under acceptably standard conditions. 


Other problems of a more theoretical nature could be list- 
ed, but time forbids. All these problems are vexing ones. The 
crucial importance of pharmacy as a profession demands that 
they be faced and solved. 
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APPENDIXES 


Appendix A 


Tables Related to ‘“‘Prediction of 
Scholastic Mortality” 


TABLE I 


Data Used in Computing Biserial Coefficients of Correlation 


between Withdrawol-Remaining 


and A.C.E. Psychological 


Examination, Total Scores 


Following is a list of the symbols used in Tables I-XIX: 


N Total number of enter- 
int students 
N = Number of withdrawing 
w students 
p = Proportion of students 
w withdrawing 
M Mean score of entering 
t students 
College N N p 
oO. t Ww w 
1 87 16 184 
2 137 20 146 
4 142 29 204 
6 81 25 309 
9 51 30 588 
10 85 43 506 
11 89 9 101 
12 84 15 179 
13 44 8 182 
16 58 19 328 
17 86 40 465 
18 107 § 047 
19 155 38 245 
20 177 24 .136 
21 89 29 326 


127.10 
123.55 
117.07 
113.75 
113.65 
112.25 
112.20 
112.65 
108.15 
109.65 
109.15 
107.95 
106.10 
106.20 
101.15 


Mean score of with- 
drawing students 
Standard deviation of 
scores of entering stu- 
dents 


Biserial coefficient of 
correlation 
M 
S.D bi 
111.05 21.75 511 
114.50 19.85 291 
119.75 21.42 -.090 
109.20 17.25 .232 
101.50 21.50 
103.30 21.75 522 
99.80 22.65 312 
106.00 24.85 
99.50 20.80 .287 
104.99 22.70 .199 
106.25 18.93 .179 
97.00 22.30 .235 
94.25 23.06 
92.85 23.80 350 
88.40 21.20 544 


M 
S.D. 
r 
bi 
M 
t 
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TABLE I — Continued 
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Data Used in Computing Biserial Coefficients of Correlation 


between Withdrawal-Remaining and A.C.E. Psychological 


College 
No 


189 


Examination, Total Scores 


105.15 
104.95 
103.22 
100.35 
101.90 
97.51 
92.21 
92.40 
78.15 
75.84 
105.66 


TABLE Il 


S.D 


23.10 
23.10 
21.30 
19.90 
20.70 
22.07 
20.61 
23.22 
28.00 
21.26 
25.52 


Data Used in Computing Biserial Coefficients of Correlation 
between Withdrawal-Remaining and A. C. E. Psychological 
Examinations, Q-Scores 


a N N p M M r 
t Ww t bi 
23 99 13 131 102.40 .073 
24 92 21 .228 91.75 431 
27 90 36 .400 98.80 215 
29 24 2 .083 79.50 569 
30 44 9 .205 78.10 .830 
33 88 15 .170 78.65 575 
38 48 18 375 85.05 343 
39 35 12 343 87.40 .201 
41 43 11 .256 61.10 484 
43 | 21 ll 64.60 311 
45 82 17 .207 97.00 245 
College N N p M M r 
No t Ww t S.D bi 
l 87 16 .184 49.87 44.74 10.44 .340 
2 137 20 .146 47.69 43.50 9.15 .292 
+ 142 29 .204 44.26 46.60 10.08 -.167 
6 81 25 .309 41.45 39.58 9.07 181 
9 51 30 588 43.07 38.82 11.73 547 
10 85 43 506 42.39 37.20 11.38 569 
11 89 9 101 41.95 40.18 10.48 .096 
12 84 15 .179 40.74 36.70 11.53 .240 
13 44 8 .182 39.23 38.02 10.10 .083 
16 58 19 328 41.36 37.70 11.18 .297 


between Withdrawal-Remaining and A.C.E. Psychological 
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TABLE II — Continued 


in Computing Biserial Coefficients of Correlation 


86 
Data Used 
College N N 

No. t 

17 86 40 
18 107 5 
19 155 38 
20 177 24 
21 89 29 
23 99 13 
24 92 21 
27 90 36 
29 24 2 
30 45 9 
33 88 15 
38 48 18 
39 35 12 
41 43 11 
43 189 21 
45 83 17 


Examination, Q-Scores 


9.17 
10.78 
10.85 
11.00 
11.46 
11.66 
10.84 
9.90 
7.92 
11.63 
11.30 
9.13 
12.92 
11.48 
11.10 
11.12 


p M M r C 
Ww t S.D. bi 
465 45.55 45.42 .016 
.047 39.93 39.10 .038 
.247 38.25 31.82 464 
40.96 36.02 .280 
326 39.16 33.62 437 
131 40.21 37.82 .126 
.228 39.85 38.26 .041 
.400 40.52 37.38 330 
.083 38.33 27.50 .742 
.200 40.08 28.18 .730 
.170 36.32 27.38 532 
375 34.08 31.26 306 
35.56 32.18 .244 
.256 27.92 21.50 445 
111 31.62 27.22 .232 
.205 41.55 38.66 188 


No t t w S.D. 
College N N p M M 
1 87 16 184 77.52 66.70 15.68 
2 137 20 146 75.98 75.50 14.93 
4 142 29 204 73.27 73.55 14.06 - 
6 81 25 309 72.68 70.20 13.11 
9 51 30 588 70.14 65.65 12.46 
10 85 43 506 70.41 65.95 13.45 
11 89 9 101 70.26 59.80 14.63 
12 84 15 179 72.30 69.00 16.51 
13 44 8 182 68.71 60.15 13.40 
16 58 19 328 68.21 67.80 15.08 
17 86 40 465 64.10 61.75 13.38 
18 107 5 .047 67.98 58.00 14.90 
19 154 38 247 67.81 62.00 15.26 
20 176 24 136 65.53 57.00 15.23 
21 89 2 326 61.65 54.05 16.65 
23 99 3 131 65.03 65.46 15.16 - 
24 92 21 228 64.88 53.90 15.51 
27 90 36 400 62.95 61.60 15.03 
29 24 2 083 62.84 54.50 16.05 
30 45 9 200 58.00 49.20 11.96 
33 88 15 170 61.66 51.65 13.71 
38 48 18 375 57.73 53.65 15.54 
39 35 12 343 57.00 54.90 14.44 
41 43 11 256 49.91 38.80 18.60 
43 189 21 ll 44.60 37.50 13.98 
45 83 17 205 64.11 58.45 16.63 
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TABLE III 


Data Used in Computing Biserial Coefficients of Correlation 
between Withdrawal-Remaining and A. C. E. Psychological 
Examination, L-Scores 


bi 

r 
.036 
.020 
014 
.166 
544 
421 
408 
137 
440 
025 
.206 
321 
.298 
349 
413 
O17 
535 
.093 
.282 
526 
491 
.260 
.135 
A475 
.300 
.245 
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TABLE IV 


Data Used in Computing Biserial Coefficients of 
Corelation between Withdrawal-Remaining and 


Cooperative English Test, Form PM, Total Scores 


108 
154 
176 


187 


College N N p M M r C 

t w Ww t w S.D bi 

1 86 15 .174 58.50 54.39 7.32 .380 

2 139 20 .144 57.39 55.20 8.25 .168 

+ 143 29 .203 54.87 54.42 8.13 .039 

6 81 27 333 54.48 53.67 8.88 .083 

9 51 29 .569 54.36 51.63 7.20 .549 
10 90 47 522 54.60 52.59 9.54 277 
12 84 15 .179 56.37 54.60 8.19 .148 
13 44 8 .182 54.48 53.25 8.31 101 
17 87 41 471 51.48 49.98 7.98 221 
18 5 .046 50.07 42.00 8.10 ATT 
19 i 38 247 55.53 51.72 8.82 338 
20 24 .136 53.61 50.37 9.42 215 
21 89 29 326 52.14 47.70 10.14 397 
23 99 13 131 50.52 49.38 8.55 .082 
24 92 21 .228 54.99 50.58 8.19 406 
26 26 12 462 55.38 54.51 11.31 .089 
27 89 37 416 52.56 52.38 9.72 .020 
29 24 2 .083 50.76 42.00 10.08 472 
30 46 9 .196 49.62 44.01 9.33 426 
33 88 15 .170 51.33 45.99 9.30 .386 
38 48 18 375 51.18 47.67 8.55 406 
39 33 10 .303 49.56 45.30 8.55 432 
41 38 9 .237 46.50 42.66 10.02 .294 
43 || 21 112 43.49 38.13 8.74 369 
44 68 23 338 55.11 55.44 9.12 -.033 
45 64 15 .234 49.26 48.21 9.54 .084 
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TABLE V 
Data Used in Computing Biserial Coefficients of 


Correlation between Withdrawal-Remaining and 
Cooperative English Test Scores, Form PM, Part I 


N N p M M 
86 15 174 56.20 52.20 7.28 
139 20 144 53.03 49.65 7.72 
143 29 203 49.41 49.98 7.19 
81 27 333 51.52 50.55 9.27 
51 29 569 50.77 48.30 7.87 
90 47 522 52.17 51.18 8.87 
84 15 179 53.43 49.20 9.49 
44 8 182 50.18 49.89 7.47 
87 41 471 47.86 46.89 7.98 
108 5 046 45.31 38.40 7.41 
154 247 50.59 46.41 7.94 
176 24 136 48.82 45.39 9.04 
89 29 326 49.89 46.23 9.97 
99 1 131 47.61 49.14 7.48 
92 2 228 52.43 48.57 8.95 
26 462 53.19 51.24 9.90 
89 37 416 51.77 49.53 9.57 
24 2 083 46.00 43.50 8.39 
46 9 196 46.83 39.33 8.28 
88 15 170 47.32 41.19 8.11 
48 18 375 48.56 44.34 8.88 
33 10 303 47.73 42.90 7.94 
38 9 237 43.19 39.66 10.94 
187 21 112 41.28 35.58 8.58 
68 23 338 52.63 53.22 8.49 
64 15 234 47.67 47.01 9.26 


8? 


College r 
No bi 
1 372 
2 .278 
4 -.057 
6 .096 
9 455 
10 147 
12 306 
13 .027 
17 .144 
18 445 
19 All 
20 .236 
21 332 
23 -.126 
24 325 
26 .229 
27 .250 
29 .162 
30 .642 
33 508 
38 470 
39 528 
41 .248 
43 390 
44 -.154 
45 .054 
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College 
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TABLE VI 


Data Used in Computing Biserial Coefficients of 
Correlation between Withdrawal-Remaining and 


Cooperative English Test Scores, Form PM, Part II 


108 
154 
176 


187 


51.39 
55.05 
53.70 
51.99 
49.86 
48.96 
54.81 
54.39 
50.04 
43.20 
51.24 
50.76 
48.42 
46.38 
48.30 
54.00 
50.76 
34.50 
42.66 
45.99 
45.00 
43.80 
41.34 
42.57 
53.61 
42.81 


| N N p M M r 
t w “ t Ww S.D bi ( 

1 86 15 174 54.99 9.12 .268 

2 139 20 .144 55.44 9.66 .025 

4 143 29 .203 53.94 9.67 .018 

6 81 27 333 52.08 10.55 .008 

9 51 29 569 52.23 8.65 396 
10 90 47 522 51.27 12.60 .240 
12 84 15 .179 54.75 8.15 -.005 
13 44 8 .182 53.79 10.74 -.039 
17 87 41 471 50.34 10.13 .036 
18 5 .046 48.18 11.16 .213 
19 38 247 54.75 10.92 2951 
20 24 .136 53.73 11.52 161 
21 89 28 315 50.28 12.17 .136 
23 99 13 131 49.08 12.27 .136 
24 92 21 .228 52.53 9.39 340 
26 26 12 .462 52.74 12.60 -.116 
27 89 37 416 49.53 11.91 -.110 
29 24 2 .083 47.76 12.13 593 
30 46 9 196 47.10 12.27 .257 
33 88 15 .170 50.28 12.00 .241 
38 48 18 375 49.14 10.70 .383 
39 33 10 .303 48.90 10.16 436 
41 38 9 .237 46.59 12.39 326 
43 || 21 112 45.66 9.93 .183 
44 68 23 .338 52.41 11.54 -.096 
45 64 15 .234 44.49 12.23 105 


TABLE VII 
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Data Used in Computing Biserial Coefficients of 
Correlation between Withdrawal-Remaining and 
Cooperative English Test Scores, Form PM, Part III 


108 
154 
176 


187 


© 


OOO oO 


S.D 


9.74 
10.29 
10.26 

9.60 

8.26 

9.43 

9.17 

9.52 

9.48 
10.10 
10.73 
10.29 
11.48 

9.80 

9.24 
13.16 

9.37 
12.44 

9.17 

9.71 

9.85 
10.19 

7.84 
10.07 

8.78 
10.59 


College N N p M M r 

No t w t bi 

] 86 174 62.37 58.20 .290 

2 139 .144 62.22 59.85 .146 

+ 143 .203 61.26 60.72 .038 

6 81 .333 58.44 57.00 137 

9 51 569 59.30 56.91 418 
10 90 522 58.93 56.88 .284 
12 84 .179 59.68 58.20 110 
13 44 .182 58.37 54.75 .262 
17 87 471 56.03 53.55 310 
18 .046 56.50 45.60 515 
19 i 38 .247 60.33 57.48 .208 
20 24 136 57.73 56.37 .082 
21 89 29 326 55.72 49.35 407 
23 99 13 131 54.85 53.55 .082 
24 92 21 .228 58.40 53.85 371 
26 26 12 462 59.66 57.99 .148 
27 89 37 .416 55.19 56.58 ~.045 
29 24 .083 59.25 54.00 .229 
30 46 .196 55.04 50.01 389 
33 88 .170 56.49 51.60 .339 
38 48 375 55.19 53.82 137 
39 33 .303 52.55 50.40 .183 
41 38 .237 49.34 47.01 .228 
43 112 45.27 39.72 324 
44 68 338 59.47 59.34 014 
45 64 .234 54.94 53.40 ll 
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TABLE VIII 


Data Used in Computing Biserial Coefficients of Correlation 
between Withdrawal-Remaining and Purdue Physical 
Science Test, Form AM, Total Scores 


College N N p M M r 

No. t Ww Ww t w S.D bi 

1 89 17 191 81.35 68.75 13.15 .673 

2 149 22 148 77.65 71.10 13.45 312 

4 143 29 203 73.35 70.30 12.60 174 

6 81 25 309 71.50 67.80 14.40 226 

9 51 30 588 74.55 68.50 12.15 752 
10 89 46 517 73.80 68.65 13.30 502 
11 91 12 132 70.95 63.65 14.75 304 
12 83 15 181 76.80 74.65 14.75 .100 
13 48 8 167 73.88 71.40 12.44 .133 
16 58 19 328 72.50 67.25 12.15 .392 
17 86 41 477 68.35 65.55 12.20 .276 
18 107 5 047 70.85 61.00 13.75 343 
19 154 38 247 72.85 64.65 14.95 429 
20 176 24 136 71.35 66.60 12.70 .233 
21 83 28 337 62.25 52.00 14.25 .664 
22 78 28 359 68.45 62.20 14.55 413 
23 99 13 131 72.65 75.85 13.20 -.149 
24 92 21 .228 72.85 68.20 12.75 276 
25 54 10 185 71.65 65.00 13.10 352 
26 28 14 .500 73.45 70.55 11.30 321 
27 90 37 411 71.15 67.40 14.00 .283 
29 25 2 .080 63.40 52.00 15.70 391 
30 45 9 .200 64.55 55.90 13.75 449 
33 89 15 169 64.60 55.35 13.70 453 
2K 49 19 388 57.40 56.45 14.55 066 
39 34 12 353 59.80 98.25 12.35 .120 
41 40 11 275 54.75 46.10 12.70 560 
43 189 22 116 61.24 53.35 13.21 355 
44 69 24 348 72.95 72.65 14.00 .020 
45 81 19 .235 71.20 64.10 14.35 379 
46 84 19 .226 73.75 70.15 18.50 147 
47 47 10 .213 70.85 71.00 12.70 -.009 
48 106 32 .302 78.00 77.95 14.30 .003 
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TABLE IX 


Data Used in Computing Biserial Coefficients of Correlation 
between Withdrawal-Remaining and Purdue Mathematics 
Training Test, Form XM, Total Scores 


College N N p M M 


No t t S.D 
l 88 16 182 46.74 37.50 11.17 
2 148 23 155 35.39 29.85 10.38 
+ 143 29 .203 32.14 29.90 10.52 
6 81 27 333 30.70 26.38 10.24 
9 51 30 588 31.50 27.22 10.16 

10 90 47 022 32.62 28.66 10.64 

11 92 1] 120 33.94 27.70 10.08 

12 83 15 181 37.34 34.30 9.78 

13 47 8 172 37.74 37.00 10.96 

16 58 19 328 35.50 30.98 11.44 

17 86 41 ATT 28.70 27.74 11.60 

18 108 5 .046 33.54 30.30 8.84 

19 154 38 247 32.14 27.06 11.52 

20 176 24 136 36.10 28.82 10.64 

21 83 27 325 26.86 23.74 8.92 

23 99 13 131 34.70 31.04 9.80 

24 93 21 .226 34.82 29.30 11.84 

25 54 10 .185 32.76 27.90 10.83 

26 28 14 500 37.94 34.66 12.08 

27 91 38 418 34.54 31.30 10.76 

29 25 2 .080 29.66 15.50 10.84 

30 46 i) .196 29.42 23.74 8.68 

33 89 15 .169 26.62 22.02 8.64 

38 49 19 388 27.54 25.50 8.52 

39 34 12 353 26.46 23.82 9.00 

41 40 11 275 23.70 14.94 11.36 

43 191 22 115 28.45 22.06 8.59 

44 73 26 356 32.30 33.02 11.28 -. 

45 82 17 .207 28.14 27.62 10.40 

47 47 10 .213 29.14 24.70 8.56 

48 106 32 302 34.94 34.02 11.12 
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r 
bi 
570 
347 
153 
387 
636 
488 
371 
215 
046 
359 
099 
174 
345 
426 
316 
230 
350 
311 
341 
322 
705 
464 
356 
242 
278 
635 
441 
079 
036 
380 
072 
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TABLE X 


Data Used in Computing Biserial Coefficients of Correlation 
between Withdrawa!-Remaining and Pharmacy Background 
and Personal Data Test, Total Scores 


College N N p M M r 
No t Ww w t Ww bi 
1 89 17 191 28.54 28.10 6.18 050 
2 149 23 154 30.78 29.86 6.91 086 
4 143 29 203 28.30 28.26 4.88 005 
6 81 27 333 27.38 27.42 5.14 -.007 
9 51 29 .569 27.36 25.62 6.28 401 
10 89 45 506 26.00 24.25 5.60 397 
11 91 12 .132 29.66 29.82 5.02 -.020 
12 82 15 .183 27.26 24.98 5.68 277 
13 47 9 191 27.86 25.94 5.74 .234 
16 58 19 328 26.16 25.70 7.36 057 
17 86 41 AT7 28.16 27.34 5.56 .176 
18 108 5 .046 29.32 32.70 7.02 -.229 
19 154 38 247 28.14 27.30 6.00 110 
20 176 24 136 29.46 29.66 5.78 -.022 
21 83 28 337 26.38 23.34 7.02 400 
22 76 28 368 24.76 22.22 6.96 356 
23 99 12 121 26.64 25.50 6.92 099 
24 92 20 217 28.52 28.30 4.10 040 
25 54 10 185 25.90 21.10 5.80 574 
26 28 14 500 26.92 26.06 6.26 172 
27 90 .600 26.72 25.06 6.18 278 
29 25 2 .080 21.86 15.50 8.28 413 
30 46 9 .196 25.06 25.06 5.18 000 
33 90 15 167 27.66 26.82 7.08 .079 
38 49 19 388 23.7 22.54 7.62 .162 
39 34 12 353 26.32 22.83 5.66 586 
41 37 11 297 21.52 19.70 7.48 .208 
43 122 22 .180 19.14 17.70 6.21 159 
44 73 26 356 27.84 27.02 5.02 156 
45 80 18 .225 28.7 28.18 4.18 108 
46 82 18 .220 29.28 28.62 3.78 129 
47 47 10 213 27.60 28.70 4.94 -.163 
48 106 31 292 27.34 26.78 6.04 079 
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College 
No 


24 
21 


College 


+0 


24 
21 
39 
1] 
25 
22 
30 
29 


TABLE XI 


Biserial r’s of Withdrawal-Remaining 
and Mechanical Interest Test Scores 


N N p M M 
t t Ww 
92 21 228 62.06 69.81 
89 2 326 68.12 66.34 
35 12 343 69.67 68.17 
92 12 130 66.54 66.00 
54 10 185 67.65 67.60 
80 29 363 53.50 53.86 
46 9 196 63.93 63.00 
24 2 083 68.17 75.50 
TABLE XII 


Biserial r’s of Withdrawal-Remaining 
and Computational Interest Test Scores 


N N p M M 

92 21 228 33.34 36.38 
89 2 326 32.27 31.48 
35 12 343 33.01 28.25 
92 12 130 35.28 32.50 
54 10 185 35.31 37.60 
80 29 363 29.87 31.10 
46 9 196 36.58 33.33 
24 2 083 30.08 24.50 


95 


SWS 

SD ‘bi 

20.21 -.289 

19.38 .083 

39 18.20 O77 

1] 20.46 .016 

25 15.79 .002 

22 23.23 -.015 

30 20.65 .032 

29 19.52 -.204 
r 

S.D bi 

9.59 -.239 

10.31 .070 

9.71 A57 

11.77 .145 

10.33 -.154 

11.96 -.100 

9.62 .240 

10.33 .293 
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College 
No. 


24 
21 
39 
11 
25 
22 
30 
29 


TABLE XIII 


Biserial r’s of Withdrawal-Remaining 
and Scientific Interest Test Scores 


N N p M 

t t 
92 21 .228 78.97 
89 29 326 72.93 
35 12 343 76.18 
92 12 .130 78.32 
54 10 78.46 
80 29 363 70.05 
46 9 .196 74.72 
24 2 .083 72.83 
TABLE XIV 


Biserial r’s of Withdrawal-Remaining 
and Persuasive Interest Test Scores 


N N p M 

t w Ww t 
92 21 .228 65.42 
89 29 326 64.19 
35 12 343 68.14 
92 12 .130 74.50 
54 10 185 68.30 
80 29 363 59.75 
46 9 .196 70.04 
24 2 .083 76.79 


S.D 


17.10 
17.07 
18.29 
19.60 
15.79 
19.79 
18.55 
13.58 


College M 
No. S.D bi 
24 78.05 13.18 .053 
21 69.90 16.23 .169 
39 72.50 14.00 .245 
11 70.58 14.45 .330 
25 76.50 11.27 121 
22 72.17 16.24 -.127 
30 72.44 15.35 .106 
29 74.50 14.64 -.062 
| M I 

bi 

68.90 -.154 

67.66 -.184 

72.67 -.231 

74.17 .010 

59.10 404 

62.97 -.158 

65.00 .193 

68.50 331 
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TABLE XV 


Biserial r’s of Withdrawal-Remaining 
and Artistic Interest Test Scores 


College N N p M M r 
No. t w t S.D. bi 
24 92 21 .228 41.40 41.10 16.97 .014 
21 89 29 326 45.37 41.41 14.28 251 
39 35 2 343 47.43 46.25 9.29 118 
11 92 12 .130 46.62 51.00 15.17 -.178 
25 54 0 185 41.91 43.20 11.65 -.077 
22 80 29 363 37.88 40.52 15.24 -.167 
30 46 9 .196 40.91 41.78 13.39 -.046 
29 24 2 .083 46.38 56.00 11.30 -.462 

TABLE XVI 


Biserial r’s of Withdrawal-Remaining 
and Literary Interest Test Scores 


College N N p M M I 
No t t w S.D bi 
24 92 21 .228 42.98 43.71 16.33 -.034 
21 89 29 326 43.66 41.69 14.15 .126 
39 35 12 343 43.10 44.42 15.69 -.078 
1] 92 12 .130 47.41 45.83 17.77 055 
25 54 10 185 43.80 47.10 14.17 -.161 
22 80 29 363 39.20 40.21 15.19 ~.064 
30 46 9 .196 42.98 38.00 14.83 .238 
29 24 2 .083 47.67 48.00 12.70 -.014 


98 


College 
No. 


24 
21 
39 
11 
25 
22 
30 
29 


College 
No. 


24 
21 
39 
11 
25 
22 
30 
29 
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TABLE XVII 


Biserial r’s of Withdrawal-Remaining 
and Musical Interest Test Scores 


N N p M M 
t Ww t S$.D 

92 21 .228 17.60 16.33 9.70 
89 29 326 16.90 17.79 9.66 
35 12 343 21.52 20.08 9.91 
92 12 .130 21.52 24.58 9.53 
54 10 185 19.57 20.20 10.14 
80 29 .363 16.63 15.52 9.64 
46 9 .196 21.54 14.33 10.47 
24 2 .083 19.50 6.00 10.50 


TABLE XVIII 


Biserial r’s of Withdrawal-Remaining 
and Social Service Interest Test Scores 


N N p M M 
t t $.D 

92 21 .228 72.49 74.67 18.22 
89 29 326 72.50 70.93 18.90 
35 12 343 74.14 77.00 18.98 
92 12 .130 76.02 77.67 19.33 
54 10 185 71.35 75.40 16.07 
80 29 363 70.75 62.03 20.23 
46 9 .196 67.65 71.44 15.52 
24 2 .083 66.79 66.00 13.03 


bi 
.099 
-.083 
135 
-.197 
-.043 
111 
489 
698 
-.091 
075 3.5! 
-.141 4.3: 
-.052 
-.175 3.8: 
417 
-.173 4.05 
033 
3.9] 
2. 
3.6€ 
3.84 


Student Personnel Studies: Pharmaceutical Survey 


TABLE XIX 


Biserial r’s of Withdrawal-Remaining 
and Clerical Interest Test Scores 


College N N p 
No t 
24 92 21 .228 
21 89 29 326 
39 35 12 343 
11 92 12 .130 
25 54 10 185 
22 80 29 .363 
30 46 9 .196 
29 24 2 .083 


Appendix B 


Mean Scoring Weights for Alternatives 
of Personal Data Blank 


For how long have you 
been intending to become a 
pharmacist? 


Less than three months 
Between three and_ six 
months 

Between six and twelve 
months 

Between twelve months 


and two years 

More than two years 

For how long have you 
worked in a pharmacy? 


Have never worked in a 
pharmacy 
For less than one month 


4.19 


99 

M r 
Ww S.D bi 
52.10 13.31 -.318 
52.52 14.57 -.219 
51.00 13.15 .202 
53.17 13.87 .019 
56.50 13.77 -.111 
43.66 14.74 -.064 
52.67 12.94 .279 
51.00 10.90 -.065 
For more than one month 


but less than six months 
For more than six months 
but less than one year 

For more than a year 


Which one of the following 
statements best expresses 
your attitude towards phar- 
macy as a profession for 
you? 

This is the ideal vocation 
for a life work 

There are only a few voca- 
tions I would rather have 
than this one 

I can think of a lot more 


M 
t 
46.50 
49.00 
53.85 
53.60 
54.30 
42.68 
57.75 
49.70 
4.22 
3.59 
4.34 4.22 
3. 
3.84 
4.09 
3.91 
3.78 
2. 
4.22 
3.84 


100 


4.00 


4.03 
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advantages than disadvan- 
tages in this work 

My likes and dislikes for 
this work about balance 
one another 

To me this vocation is more 
or less boring 


What will be the main 
source of financial support 
for your college education? 
Mainly parents or 
relatives 

Mainly from my own earn- 
ings while in college 
Mainly from my own sav- 
ings in the past 

Mainly from the GI Bill 
(Public Law 346) 

Mainly from veteran’s 
pension and Public Law 16 


How many times did you 
attend a summer camp be- 
tween the ages of 5 and 18? 


Never 

One summer 

Two summers 

Three summers 

Four or more summers 


The number of books in 
your perents’ home is best 
estimated as 


a whole room full—a li- 
brary 

two or book-cases 
full 

one book-case full 

a few—not more than 25 
none, or not more than 5 


During most of your life 
has your home been in 


a large city (100,000 or 
more) 

a small city (10,000 to 100,- 
000) 


4.00 


3.81 
3.81 


a small town (1,000 to 10,- 
000) 

a village (under 1,000) 
the country 


Have you ever been reg- 
istered as an apprentice 
pharmacist? 

Yes 

No 


What is your parents’ ap- 
proximate annual income? 
$2,000 or less 

Between $2,000 and $3,000 
Between $3,000 and $4,000 
Between $4,000 and $5,000 
More than $5,000 


How many dependents do 
you have? 

None 

One 

Two 

Three 

Four or more 


What is marital 


status? 

Single 

Married 

Widowed 

Divorced 

Separated 

Has any close relative of 
yours ever graduated from 
a college of pharmacy? 
Yes, my father (or mother) 
Yes, my brother (or sister) 
Yes, my uncle (or aunt) 
Yes, my first cousin 

None of the above 

How old were you, to your 
nearest birthday, when you 
graduated from high 
school? 

16 or younger 


8. 
3.94 
4. 4.03 
3.13 
4 
9. 
3.88 3 
L 
4.00 4.09 
3.81 
4.13 
4.00 
4.13 4.09 
10. 
3.62 
3.78 
3. 
5. 22 4 
4.03 
3.94 ll 
3.88 
3.88 2 
4.09 te 
4.28 3.75 
4.19 4.22 th 
6. 4.00 
4.03 
4.03 
3.91 12. 
4.13 9} 
3.94 
3.94 4.22 
3.96 4.09 
3.91 4.03 
13. 
4.38 2: 
4.25 
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400 17 3.78 Yes 
4.06 18 4.22 No 
3.56 19 17. Do your parents own a 


3.69 20 or older vacuum cleaner? 


14. Are you a transfer student? 496 Yes 
That is, have you come to 403 No 
your present college after 
earning some credits at an- 
other college? 

4.03 Yes 

3.69 No 


18. Does your parents’ home 
have central heating (fur- 
nace heat)? 

3.94 Yes 

4.09 No 


18. Do your parents own an 
electric or gas refrigerator? 


15. Have you at present credits 
for any college courses 
earned in your present col- 
lege or in another college? 3.78 Yes 


(Credits—semester-hours) 4.09 No 
3.91 No 20. Have you ever had paid 
3.88 Yes, 0-6 credits lessons in dancing, drama- 
4.03 Yes, 7-12 credits tics, expression, elocution, 
3.97 Yes, 13-18 credits art, or music outside of 
4.25 Yes, 19 or more credits school? 


16. Do your parents own an 3.97 Yes 
automobile? 3.94 No 


21-29. It is possible to make a rough classification of occupation in 
terms of the kinds of interests involved. Listed below are nine such 
classifications. Indicate the degree of your liking for each by marking 
the space on the answer sheet numbered. 


1—if you dislike it very much 4—if you like it mildly 
2—if you dislike it mildly 5—if you like it very much 
3—if you are indifferent to- 

ward it 


MEAN SCORING WEIGHTS 
1 2 3 4 5 
21. Mechanical—such as mechanical 
engineer, inventor, surgeon, 
blacksmith, cabinetmaker, 
compositor, mechanic, etc. 4.03 3.81 4.06 4.16 3.75 
22. Computational—such as ac- 
countant, actuary, mathematician, 
calculating machine operator, etc. 3.97 4.06 3.91 4.03 4.25 
23. Scientific—such as archeolo- 
gist, bacteriologist, engineer, 
geologist, meteorologist, agron- 
omist, etc. 4.00 3.63 3.94 3.94 4.13 
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MEAN SCORING WEIGHTS 


24. Persuasive—such as salesman, 
advertising manager, foreman, 
lawyer, coach, hotel mana- 
ger, etc. 4.06 3.91 4.19 3.94 4.00 


25. Artistic—such as costume de- 
signer, furniture designer, 


window dresser, art teacher, 
sculptor, etc. 3.91 4.00 4.09 4.06 4.22 


26. Literary—such as copywriter, 
editor, writer, journalist, 
lawyer, librarian, etc. 4.09 4.06 4.03 3.97 4.16 


27. Musical—such as composer, 
music arranger, music critic, 
music teacher, musician, 
singer, etc. 3.91 3.91 4.03 4.28 3.94 


28. Social service—such as camp 
director, recreation director, 
social worker, counselor, 
dean, YMCA director, etc. 4.09 4.19 4.28 3.88 3.69 


29. Clerical—such as auditor, 
bookkeeper, secretary, steno- 
grapher, correspondence clerk, 
billing clerk, etc. 416 4.28 3.97 3.91 3.84 


30-55. For each of the community or high school extracurricula: 
activities listed below, indicate the way in which you have partici- 
pated by marking the space on the answer sheet numbered 

1—if you did not participate in it at all 

2—if you participated, but only as a member 

3—if you participated as an officer, captain, or leader, etc. 


geologist, meteoro'ogist, 
agronomist, etc. 400 3.63 3.94 3.94 4.13 


1 2 3 4 5 
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Band 

Orchestra 

Glee club 

Debate 

Oratory 

Plays or dramatics 
School paper editorial staff 
School paper business staff 
Year book editorial staff 
Year book business staff 
Intramural football 
Extramural football 
Intramural basketball 
Extramural basketball 
Intramural baseball 
Extramural baseball 
Other sports—intramural 
Other sports—extramural 
Honor society 

Class organization 

Hi-Y 

Hobby clubs 

Church organizations 
4-H Club 

Boy or Girl Scouts 
Fraternity or sorority 


1 


Mean Scoring Weights 


4.41 
4.13 
3.88 
4.05 
4.00 
3.97 
4.09 
4.03 
4.03 
3.84 
3.94 
3.97 
4.13 
4.03 
4.03 
3.97 
4.00 
4.00 
4.41 
3.94 
3.78 
4.19 
3.88 
4.09 
3.88 
4.31 


| 2 3 

30. 3.44 4.41 
31. 3.63 4.07 
32 4.22 4.06 
33. 3.91 4.19 
34. 4.00 4.09 
35. 3.88 3.97 
36. 3.88 4.09 
37. 3.97 4.25 
38. 3.88 4.09 
39. 4.16 4.19 
40. 3.91 4.13 
41. 3.81 3.94 
42. 3.75 3.94 
43. 4.00 4.00 
44. 3.94 3.91 
45. 3.97 4.00 
46. 4.03 4.13 
47. 3.97 4.13 
48. 3.59 4.31 
49. 3.84 4.16 
50. 3.78 4.13 
51. 3.78 4.16 
52. 4.00 4.19 
53 3.94 3.63 
54. 4.03 4.28 
55. 3.72 4.16 
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Appendix C 


Inquiry Concerning Student Personnel Procedures 


in Colleges of Pharmacy 


Date 


Name of Institution 


If any of the following items require further explanation please 


attach the explanation on a separate sheet, referring to the item by 
number. 


A. 


10. 


11. 


I. ADMISSION PROCEDURES 


Which of the following types of data are used as the bases for 
determining admission to the college of pharmacy? 
How often used (Check % of 
applicants required to furnish 
such data) 


50- 10- 0- Remarks on 
100% 99% 49% 99 how used 


Rank in high school class 


Coll. Ent. Exam. Board ratings 
Subject-matter (achievement) 
examinations by your institu- 
tion 

Other examinations such as 
Regents or state-wide tests 
(Specify) 

Intelligence or aptitude tests 
(Specify) 


Personal interview 


Biographical data (Attach 
blank) 


Interest or attitude tests 
Personality ratings 
Health record 


Others (Describe) 


2 
3 
4. 
5. 
8. 
9. 
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B. Who performs the admissions functions? (Please check) 


1. Director of Admissions 


to 


Registrar 
3. Dean of Pharmacy 
4. Other officer (specify) 
C. What form of high school accreditation is required? 
1. None 
2. Regional accrediting agency (specify) 
3. National accrediting agency (specify) 
D. What high school subjects, if any, are required for admission? 
Subject Fill in no. of high school units required 
1. English 
2. Mathematics 
3. General science 
4. Physics 
5. Chemistry 
6. Biology 
Social studies 
8. Foreign (ancient or 
modern) languages 
9. Others 
10. 
E. What requirements or restrictions are placed on the admission of 
transfer students? (Fill in) 
1. Number of credits transferable? 
2. Kinds of credits transferable? 
3. Quality of grades transferable? 
4. Others 
F. Admissions applicction blank. (Please attach one copy of your 
blank) 
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II. GUIDANCE AND COUNSELING PROCEDURES 


A. Personal records. Which of the following types of records are 


kept concerning students? (Please check) 


of Students for Class of Students 
Whom Kept for Whom Kept 


50- 10- 
100% 99° 49% 9% Fr. Soph. Jr. S: 


Academic (instructors’ grades) 
Intelligence test scores 
Special ability test scores 
Interest test scores 

Health and physical records 
Interview records 

Rating scale records 
Anecdotal records 

Others 


Who keeps and maintains the various records concerning stu- 
dents? (Please fill in) 

Types of records kept 
Admissions office: 
Registrar: 
Dean of College of Pharmacy: 


Instructors: 

Testing bureau: 
Counseling bureau: 
Other offices (Specify): 


Orientation procedures. What are the procedures for orienting 

new students and the college to each other? 

1. Orientation testing: What tests, if any, are given to all or 
most new students in the college of pharmacy? (Specify) 


What lectures, other activities, reading materials, etc., are 
provided for new students? (Specify any how-to-study cour- 


7. 

8. 

9. 

| 
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ses, occupational information resources, conferences, group 
guidance work, tours, etc.) 


D. Individual counseling procedures and facilities. 


1. What kinds of personnel are officially designated as respon- 
sible for student counseling on educational, vocational, and 
personal adjustment? (Give number of persons and descrip- 
tion of qualifications.) 


a. Professionally trained full-time counselors? 


b. Professionally trained part-time counselors? 


c. Instructional staff (faculty advisers) with counseling 
duties? 


d. Student counselors? 


e. Others (Specify) 


What requirements are placed on students for their use of 

counseling facilities? 

a. All students required to use some counseling facility. 
(Specify requirement) 


b. Some students required to use some counseling facility 
(Specify requirement) 

c. No students required: all use of counseling facilities 
is on a voluntary basis. (If possible describe extent of 


use) 


3. What tests are used in counseling procedures? 
a. None 


b. The following tests of special abilities, interests, personal 
adjustment, etc. (Names of tests) 
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4. What interview procedures are used in counseling individual 
students? (Encircle A for Always, Of for Often, Oc for Oc- 
casionally, S for Seldom, N for Never.) 


a. Interviews are limited to a speci- 


fied duration A Of Oc S N 
b. Interviews are recorded in writ- 
ten form A Of Oc S N 


ec. Interviews are held in a private office A Of Oc S N 
d. Others. (Describe other interview- 
ing policies and procedures) 


E. Special services. Which of the following special services are 
available to your students? (Describe each briefly in terms of 
staff, facilities, etc.) 

Speech clinic 

Reading clinic 

Psychological clinic 

Psychiatric services 

Part-time employment office 


Alumni placement office 

F. Published materials. List below the titles of published materials 
describing and/or evaluating the student personnel program for 
students in your school of pharmacy. Please furnish the Phar- 
maceutical Survey with as many of these publications as pos- 
sible. Check the publications being furnished. 


Signature 


Official Position 
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Appendix D 
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Tables Related to “Inquiry Concerning Student 
Personnel Procedures in Colleges of Pharmacy” 


TABLE XX 


Percentages of Colleges Using Various Types of 
Data for Determining Admissions 


How Often Used (% 


of Applicants 


Type of Data Required To Furnish Such Data) 
Answer 
100% 50-99"; 10-49% 0-9% Omitted 
Rank in high school class 67 12 i) 12 
College Entrance Examination 
Board ratings 12 27 61 
Subject matter (achievement) 
examinations by your insti- 
tution 18 ie) 28 45 
Other examinations such as 
Regents or state-wide tests 13 6 22 59 
Intelligence or aptitude tests 47 a 12 12 20 
Personal interview 30 24 18 10 18 
Biographical data 72 28 
Interest or attitude tests 21 6 18 55 
Personality ratings 18 6 4 12 55 
Health record 61 6 3 30 
Others 12 6 3 6 73 
TABLE XXI 
Percentages of Colleges of Pharmacy in Which Various 
Officers Perform Admissions Functions 
Officer Percent* 
Director of admissions 32 
Registrar 47 
Dean of pharmacy 62 
Other officers 35 
*Percentages total more than 100 percent because some colleges have more 


than one officer performing admissions functions 
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TABLE XXII 


Percentages of Colleges of Pharmacy Which Require 
Various Types of High School Accreditation 
as a Basis for Admissions 


Form of High School Accreditation Percent* 
None 6 
Regional accrediting agency a4 
National accrediting agency 3 
State accreditation 65 


*Percentages total more than 100 percent because some colleges require or accept 
more than one form of high school accreditation. 


TABLE XXIII 


Percentages of Colleges of Pharmacy Requiring Various 
Numbers of High School Units for Admission 


Number of High School Units Required 


1 2 3 4 5 or More 


Subjects 
English 48 36 
Mathematics 12 64 21 
General science 3 
Physics 6 
Chemistry 3 
Biology 3 
Social Studies 36 24 3 
Foreign (ancient or 

modern) languages 3 12 3 
Others 3 
High school gradu- 

ation according to 

state requirements 
Any laboratory 

science plus math- 

ematics 
General science or 

Physics 3 
Any laboratory 

science 18 3 
Any science 15 


97 
| 
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TABLE XXIV 


Percentages of Colleges of Pharmacy Placing Certain 
Restrictions on the Admission of Transfer Students* 


Not More Not More Not More 
Than 1 Yr. Than 2 Yrs. Than 3 Yrs. 


1. Number of credits transferable 


From colleges of pharmacy 47% 
From other colleges 7% 
No source specified 6% 


2. Kind of credits transferable 

Liberal arts and science subjects: 6% 

Subjects specified in own curriculum: 68% 
3. Quality of credits transferable 

D or above: 6% 

C or above: 76% 

B or above: 3% 

B-, or better, average: 3% 


*Percentages do not total 100 because some institutions did not furnish 
information on this subject 


TABLE XXV 


Percentages of Colleges of Pharmacy Keeping Certain 
Records on Various Proportions of Their Students 


Percentage of Students 
for Whom Records Kept 


Type of Record 100°; 50-99% 10-49% 0-99, No answer 
Intelligence test scores 68 12 20 
Special ability test scores 38 3 6 53 
Interest test scores 15 6 g 71 
Health and physical records 77 10 3 20 
Interview records 26 15 6 i) 44 
Rating scale records 21 3 3 3 70 
Anecdotal records 9 6 6 6 74 
Others 6 3 3 85 
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TABLE XXVI 


Percentages of Colleges of Pharmacy Giving Various 
Numbers of Tests to All or Most New Students 


Number of Tests Given Percentage of Colleges 
4 or more 38 
3 6 
2 0 
1 3 
0 32 
No answer 21 


TABLE XXVII 


Percentages of Colleges of Pharmacy Providing Various 
Orientation Activities for New Students 


Orientation Activity Percentage of Colleges* 
Group guidance and lectures 56 
Campus, building, and other tours 35 
How-to-study lectures, courses, etc. 35 
Conference with dean 29 
Schedule help, conference with adviser 24 
Freshman handbook 18 
How-to-use-library instruction 12 
Tutorial service for deficient students 12 
Meeting with student leaders 3 
Films 3 
Orientation course 3 
None 12 

*Percentages total more than 100 because some colleges listed more than one 

activity 
TABLE XXVIII 
Percentages of Colleges of Pharmacy Having Certain 
Kinds of Personnel Officially Designated as 
Responsible for Student Counseling 
Kind of Personnel Percentage of Colleges 


Professionally trained full- 


time counselors 68 
Professionally trained part- 

time counselors 24 
Instructional staff with 


counseling duties 85 
Students who do counseling 3 


{ 
100 
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TABLE XXIX 


Percentages of Colleges of Pharmacy Placing Certain 
Requirements on Students for Their Use of 
Counseling Facilities 


Requirement Percentage of Colleges 


All students required 

(e. g., for scheduling and curricular 

problems) 26 
Some students required 

(e. g., those with scholastic 

difficulties) 38 
Voluntary basis for use 

of counseling (e. g., those whose 

ability or interest is suspect) 35 


TABLE XXX 


Percentages of Colleges of Pharmacy Using Certain Types 
of Tests in Their Counseling Procedures 


Type of Test Used Percentage of Colleges 


Scholastic aptitudes (general) 2 
Interest 24 
Special abilities or aptitudes l 
Adjustment or personality 1 
Veterans Administration approved 

tests 9 
Science 9 
English 9 
Reading 9 
Mathematics 9 
Social Studies 9 
No tests 29 
“Many” tests 9 
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TABLE XXXI 


Percentages of Colleges of Pharmacy Using Certain 
Interview Procedures in Counseling Students 


Procedure How Often Used-Percent 
A* Of* Oc* s* N* 


Interviews limited to 


specified duration 6 3 9 47 
Interviews recorded in 

written form 24 15 26 3 6 
Interviews held in 

private office 76 9 
Other procedures 26 
*Always, Often, Occasionally, Sometimes, Never. 

TABLE XXXII 
Percentages of Colleges of Pharmacy Providing Certain 
Special Services to Students 

Special Service Percentage of Colleges 
Speech clinic 44 
Reading clinic 32 
Psychological clinic 56 
Psychiatric service 44 
Part-time employment office 97 


Alumni placement office 74 


| 
| 
| 
| 
| 
| 
| 
| 
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Appendix E 


Colleges of Pharmacy that Furnished 
Data for the Inquiry Concerning 
Student Personnel Procedures 


Alabama Polytechnic Institute 

Howard College 

University of Southern Cali- 
fornia 

University of Connecticut 

George Washington University 

Purdue University 

University of Kansas 

Loyola University 

University of Maryland 

Massachussetts College of Phar- 
macy 

University of Minnesota 

University of Mississippi 

University of Kansas City 

St. Louis College of Pharmacy 

Montana State University 

Creighton University 


University of New Mexico 

Albany College of Pharmacy 
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Appendix F 


Memorandum on Achievement Testing, 
August 26, 1946 


The Achievement Testing Program of the Pharmaceutical Sur- 
vey has as its general objective the development of a set of meas- 
uring devices that will yield a maximally valid ranking of phar- 
macy students with respect to their achievement in training. As 
the first major step toward this goai, it is planned that four com- 
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prehensive examinations will be constructed in each of the four 
major fields of pharmaceutical education. The objectives at the 
achievement of which these comprehensive tests will aim will be 
restricted to those that can be evaluated by means of printed, paper- 
and-pencil, short-answer, machine-scorable tests. The achievement 
of objectives other than these may eventually be evaluated by means 
of performance tests, interviews, and other techniques in so far as 
time and other resources of the Pharmaceutical Survey may make 
such a program possible. 


The following suggestions are designed to make it possible for 
this work of the Pharmaceutical Survey to proceed with maximum 
efficiency and dispatch. In order that the subject-matter experts 
responsible for prescribing the content of the comprehensive achieve- 
ment tests may proceed in the light of experience gained in other test 
construction programs, it is suggested that they undertake, if they 
havé not already done so, to become familiar with the general pro- 
cedures and rationale of test construction. For this purpose the 
following references are recommended: 


H. H. Remmers and K. S. Davenport, “Objective Testing at the 
University Level,” Mimeographed; Purdue University, Layfayette, 
Indiana, December 1944. 


H. H. Remmers and N. L. Gage, Educational Measurement and 
Evaluation (New York: Harper & Bros.), chaps. ii, vii, and ix. 


H. E. Hawkes, E. F. Lindquist, and C. R. Mann, The Con- 
struction and Use of Achievement Examinations (New York: 
Houghton Mifflin Co.. 1936). 


In addition to the materials contained in these references, the 
following constitutes a set of guides specifically intended for the 
work of achievement test authors in the Pharmaceutical Survey: 


1. The subcommittee of three responsible for each of the four 
major areas of pharmaceutical education will bear the general re- 
sponsibility for insuring the validity of the content of the tests 
constructed by it. 


2. Each subcommittee should prepare a detailed outline of the 
objectives of instruction and training in that branch of the phar- 
maceutical curriculum with which it is concerned. This outline of 
objectives will be prepared in standard outline form, proceeding 
from the general to the specific within each subhead. 


| 
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3. The members of the subcommittee will assign to each general 
and specific objective a weighting in terms of a total possible weight- 
ing of 100 percent; that is, each specific objective will finally be 
assigned a percentage indicating its importance to the total achieve- 
ment of the pharmacy student in that branch of the pharmaceutical 
curriculum. Those objectives that are not amenable to printed, 
short-answer testing should be assigned no weights, but should be 
included in the outline. 


4. As soon as the subcommittee has reached a_ preliminary 

agreement upon the outline and weighting of the objectives of in- 
struction, they can begin to construct short-answer test items aimed 
at the achievement of those objectives. This work can begin before 
final approval has been placed upon the statement and weighting of 
the objectives. 
5. The weighted outline of instructional objectives will be sub- 
mitted to other authorities in the particular branch of the phar- 
maceutical curriculum. Any suggestions and recommendations 
made by these experts will be taken into account by the subcom- 
mittee before the final draft of the statement and weighting of ob- 
jectives is formulated. 


6. In the construction of short-answer tests items members of 
the subcommittee should secure guidance from the references listed 
above. In general, the items should be in such form that the answers 
will be machine-scorable throughout, unless special dispensation has 
been obtained from the central office to provide for experimentation 
with some other type of item which seems likely to result in con- 
siderably higher validity for a given type of instructional objective. 
In general, items with five aiternative answers should be employed, 
with only one correct alternative. 


7. In general, the test prepared by each subcommittee should 
be of such length that ebout 90-95 percent of the students will com- 
plete it in a three-hour period. This will probably mean that the 
test will contain somewhere between 150 and 300 items. Other 
things being equal, the more items, that is, the greater the number 
of discrete and independent units of student achievment that can 
be elicited, the more reliable will be the test. This implies that 
any exercises so complex and time-consuming that only 10 to 30 
of them can be worked per hour should be avoided. Rather, the 
test authors should analyze such complex and highly time-consuming 
types of exercises, identify the most crucial steps of the reasoning 
involved in their solutions, and construct more specific exercises 
concerned only with these crucial steps. In this way, the complex 
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achievement can be broken down into relatively short problems, 
larger in number, and yielding a more reliable, but equally valid, 
record of the student’s achievement. 


8. Each item should be independent of the others in the sense 
that its correct solution must not depend upon a correct solution to 
preceding items. Interdependent problems or items reduce the re- 
liability of tests, since students tend to pass or fail them as a unit, 
or as if they constituted only one long problem. 


9. In exercises where the student will be required to compute 
an exact numerical answer to a set problem, it may be desirable to 
use as the fifth alternative “None of the above answers is cor- 
rect” or the equivalent. Otherwise, if the student gets a wrong an- 
swer not like any of the answers given, he may know he has erred 
and may try again until he reaches the correct answer by trial and 
error, or he may resort to guessing. The use of the “none correct” 
alternative also keeps the student from wasting time on problems he 
cannot solve and gives results more like those obtained from free- 
response exercises. 


10. In general, as much emphasis as possible should be placed 
on items that get at the “higher mental processes” as they operate 
in the pharmaceutical curriculum. That is, the ability to interpret, 
to apply principles, to solve actual problems as they arise in pro- 
fessional practice or in research, should often be involved in the 
questions rather than mere ability to recognize correct statements 
of facts. 


11. Each comprehensive test will go through the steps listed 
on the attached flow sheet. 
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FLOW SHEET 
Pharmaceutical Survey Achievement Testing Program 


Dates for Each Curricular Area 


Phar- Pharma- Pharma- Pharma- 
macy cognosy cology ceutical 
Operation Cnemistry 


l. Statement* received in central 
office** from subcommittee*** 

2. Statement edited and sent to con- 
Sultant experts**** 

3. Statement received in central of- 
tice from consultant experts 

4. Statement returned to subcom- 

mittee from central office 

Statement revised by subcommit- 

tee and final form received at 

central office 

6. First draft of test received in 

central office***** 

Edited first draft returned to- 

subcommittee 

8. Revisions and further editing of 
test by subcommittee and sub- 
mission of semifinal draft to cen- 
tral office 

9. Semifinal draft of test sent to 
consultant experts 

10. Semifinal draft of test received 
in central office from consult- 
ant experts : 

11. Semifinal draft of test returned to 
subcommittee with criticisms 
from consultant experts 

12. Final draft of test received in 
central office from subcom- 
mittee 

13. Mimeo stencil cut, proofread, 
and sent to subcommittee 

14. Final mimeo stencil received in 
central office from  subcom- 
mittee 

15. Printing completed 

16. Arrangements for administra- 
tion completed 


*“Statement—The statement of weighted instructional objectives with the 
achievement of which the test is to be concerned. 

**Central Office—The Pharmaceutical Survey, Student Personnel Studies, 
Division of Educational Reference, Purdue University, Lafayette, Ind. 

***Subcommittee—The group of three subject-matter experts who have 
responsibility for the construction of the achievement test in the given field 
of the pharmaceutical curriculum. 

“***Consultant Experts—Other experts in the subject matter and in test 
technology to whom preliminary drafts of the statements and the tests will 
be sent for criticism. 

*****Work on first draft of test items can be begun before or concurrently 
with steps 2-5. 
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Rules of Style and Format To Be Used in Writing Test Items 
for the Pharmaceutical Survey Achievement Testing Program 


The purpose of these rules is to establish, somewhat arbitrarily, 
a set of conventions that will result in uniformity in the appearance 
of tests, clarity in the phrasing and punctuation of questions, ease 
and accuracy on the part of the student in putting his answers on a 
separate sheet, and minimum labor on the part of authors and edi- 
tors in reducing the copy of the various authors to a single format. 


1. Test items should all be written as multiple-choice items. 
These consist of an introductory part, either an incomplete state- 
ment or a question, and of several alternatives, of which only one 
is considered correct. 


2. Many workers consider the direct question form preferable on 
the ground that it is more easily phrased, more natural, less likely 
to be ambiguous, and less likely to contain irrelevant clues to the 
correct answer. On the other hand, this form is likely to be slightly 
longer and to require more words than the equivalent incomplete- 
statement form. 


3. If the introductory incomplete-statement form is used, it 
should be meaningful in itself and imply a direct question rather 
than merely lead into a collection of unrelated true-false state- 
ments. That is, the introductory statement should usually consist 
of both a subject and a predicate that state the central theme or 
idea of the question. 


4. The incorrect alternatives should be plausible so that un- 
informed or unknowing students will tend to select them rather than 
the correct alternative. Plausibility may be attained by making the 
incorrect alternatives, or distractors, as familiar as the correct one, 
related to the same concepts, and, as far as possible, as reasonable 
and natural as the correct alternative. 


5. The length of the alternatives—the number of words each 
contains—should not vary systematically with the correctness of 
the alternative. Test technicians often notice a tendency on the 
part of test authors to make the correct alternative longer than the 
incorrect ones. 


6. The alternatives should come at the end of the statement 
if the incomplete-statement form of introduction, or stem, is used. 
If space permits, the alternatives should be listed one under the 
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other rather than be placed in a paragraph, because listed alterna- 
tives are easier to read and consider separately. 


7. Grammatical consistency should be maintained throughout 
the item. It should be possible to form a correct sentence by at- 
taching any of the alternatives to the introductory incomplete state- 
ment. 


8. The number of alternatives should be at least four or five 
if possible. The number should, however, be reduced below this 
if it is impossible to construct alternatives to this number without 
involving absurdities or obviously false distractors. 


9. Wherever the student must compute an exact quantitative an- 
swer to a given question, as in questions involving mathematical 
computation, it is generally worth while to make the fifth alterna- 
tive read “None of the above answers is correct” or the equiva- 
lent of this. 


10. In preliminary work on the test questions, it is suggested 
that each item be placed on a separate card or sheet of paper so 
that the work of sorting, editing, arranging them in the desired 
order of difficulty, etc., may proceed most efficiently. 


11. Each alternative in multiple-choice items should be num- 
bered 1, 2, 3, 4, 5 rather than lettered a, b, c, d, e. In the final form 
of the test, when each question has been numbered, the alternatives 
will be designated by the number of the question, a hyphen, and 
then the number of the alternative. For example, the third alterna- 
tive in question 23 will then be numbered 23-3. This practice may 
make it easier for students to find the correct space on their answer 
sheet for the alternative they have chosen. 


12. Introductory incomplete statements in multiple-choice items 
should not end in a colon, a dash, or any other punctuation. 


13. Alternatives following incomplete introductory statements 
in multiple-choice items should not begin with a capital letter. Al- 
ternatives following complete questions or complete statements 
should begin with a capital letter. 


14. Alternatives should be followed by a period only if they 
are themselves complete statements or if they complete a statement 
begun in the introduction to the question. 
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15. Wherever the answer to a question depends upon a single 
crucial word or phrase, the question can be prevented from becoming 
a trick or catch question if this crucial word or phrase is underlined 
so that the student’s attention will be called to it. 


16. Each item or question should be keyed to a specific part of 
the outline of instructional objectives. In this way it becomes easy 
to determine the instructional objectives at the achivement of which 
the question is aimed. 


17. The correct answer to each question should be written in 
the lower right-hand corner of the card on which the question is 
placed. 


Appendix G 


Instructions Regarding Routing in Construction 
of Senior Comprehensive Examinations 
of the Pharmaceutical Survey 


In order to facilitate the work on the achievement examinations 
and especially to make sure that all questions go through the proper 
channels, it is recommended that the following routing scheme be 
followed for all questions constructed and submitted: 


1. The subcommittee member will send two copies of his 
items to the chairman, meanwhile retaining a copy for his files. 


2. The chairman of the subcommittee will send one copy of 
the questions to the central office (Dr. H. H. Remmers, Division of 
Educational Reference, Purdue University, Lafayette, Indiana). 


3. The central office will send one copy of the questions to 
each of the three consultants for each committee, meanwhile send- 
ing its own criticisms to the chairman. 


4. Consultants will send their criticized copies of the ques- 
tions to the central office. 
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5. The central office will forward the consultant’s criticisms 
to the chairman. 


6. The chairman will forward the criticisms to the appropriate 
subcommittee member. 


This arrangement will clarify the procedure to be used by com- 
mittee members, chairmen, and consultants in the forwarding of 
proposed achievement examination items. 


Cordially yours, 


H. H. Remmers, Director 
Student Personnel Studies 


To the Members of the Subcommittees on Achievement 
Examinations in the Pharmaceutical Survey and to 
Consultant Experts 


Dear Colleague: 


At the risk of carrying coals to Newcastle, I wish to call your 
attention to a paper by Dr. Charles H. Rogers and Dr. Palmer O. 
Johnson, both of the University of Minnesota, entitled “Comprehen- 
sive Examinations in the College of Pharmacy at the University of 
Minnesota,’ American Journal of Pharmaceutical Education, VIII 
(January 1944), 5-26. 


This paper is particularly valuable not only in that it contains 
a good brief discussion of the rationale of achievement examinations, 
but also in that it gives sample examination items which may prove 
useful for your guidance. Not all of these items, you will note, are 
in the multiple-choice form recommended in the “Memorandum on 
Achievement Examinations” which it is necessary to maintain in 
order to make possible the types of analyses planned for our exam- 
inations, as well as to obtain greater reliability than other types 
afford. 

Cordially yours, 


H. H. Remmers, Director 
Student Personnel Studies 


= 
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Appendix H 


Directions for Administering Senior 
Comprehensive Examiunations 


1. Use of examination scores.—Students should be informed that 
their scores on these examinations will be filed in the permanent 
records of the Secretary of the National Association of Boards of 
Pharmacy in Chicago. Futhermore, to insure adequate motivation, it 
is recommended that the scores on these examinations be used in the 
actual grading of seniors and that the students be informed of this. 
This office will do everything in its power to return the scores to 
the schools in time for this purpose. 


2. Norms.—Since this is the first nation-wide administration of 
these examinations, no national norms are available nor will they be 
available in time for interpreting the scores of the present senior 
classes on these examinations. It will, of course, be possible for 
each institution to use the test scores in evaluating the achievement 
of its own seniors by ranking its students. 


3. Time of examinations.—The examinations should be given 
as close to the end of the semester as is feasible. Allowance should 
be made, if the scores on the examinations are to be used for grad- 
ing senior students, for the time required for scoring these exam- 
inations at Purdue University and for typing and returning rosters 
of test scores to your institution. (They will be scored and rosters 
will be en route by air mail within twenty-four hours after their 


receipt.) 


4. Order of examinations.—The examinations are to be given 
in the following order: 


Ist session: Pharmaceutical chemistry 
2nd session: Pharmacognosy 

3rd session: Pharmacy 

4th session: Pharmacology 


5. Examination security.—The examinations are to be kept un- 


der lock and key at all times when they are not in use. Each ex- 
amination is to be strictly accounted for, and all copies of it are to be 
returned to the above address at the completion of the testing. It 
is essential to the continued usefulness of these examinations that 
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their security be completely preserved. For this reason each copy 
of each examination has been numbered and each institution is held 
responsible for the security and prompt return of all examinations 
allotted to it. 


6. Proctor.—In addition to the staff member in charge of ad- 
ministering the examination, there should be at least one proctor for 
each thirty examinees in excess of thirty. This proctor will be needed 
to assist in distributing and collecting test materials, to answer ques- 
tions on how the test is to be taken, to forestall cheating, and to 
insure security of the examinations. 


7. No rest periods.—The time limit for each examination is 
three hours. This amount of time is to be given the student with- 
out interruption. Before distributing test materials notify the stu- 
dents that the examination is to last three hours and that there will 
be no rest period during this time. Students should be advised to 
visit rest rooms before the examination starts to avoid any discomfort 
while taking it. Only if absolutely necessary is a student to be al- 
lowed to leave the room while the examination is in progress. Such 
a student should be allowed as much extra time as he was away. 
Students who finish the examination before 180 minutes have elapsed 
may turn in their test materials and leave early, but only after they 
have blackened their answer sheets as instructed in paragraph 11. 


8. Student materials.—Each student will need a test booklet 
for the given examination, a special IBM answer sheet, a special 
electrographic pencil, and one piece of scratch paper. (Additional 
scratch paper should be furnished as requested by the students.) 


9. Filling in answer sheets.—The students should be instructed 
to fill in the informatior called for on the left-hand margin of the 
answer sheet. All the blanks should be filled in, except that after 
“Part.” The space after “1. ” should be filled in with the num- 
ber stamped in the upper-right-hand corner of the cover of the 
student's test booklet. 


10. Starting the test.—After the students have been seated and 
the materials have been distributed to them, the students should be 
told to fill out the answer sheet as directed above. Students should 
then be told to open the test booklet to page 2 and to read the di- 
rections silently while the examiner reads them aloud. These di- 
rections need be read aloud by the examiner only for pharmaceutical 
chemistry, the first examination of the series. For subsequent ex- 
aminations, the students should be told to refer to these directions 


126 American Journal of Pharmaceutical Education 


on their own initiative to insure that they take the test properly. 
(A copy of page 2 is enclosed for use by the examiner.) After all 
questions have been answered concerning the test and how it is to 
be taken, the examiner should issue a last call for questions before 
the examination is started. After this last call the examiner should 
give the starting signal and make an exact record of the time at 
that moment. 


ll. Stopping the test.—Exactly 180 minutes after the start- 
ing signal has been given, the examiner should stop the students, in- 
struct them to close and pass in their examination booklets. Stu- 
dents should then be instructed as follows: 


“Go back over your answer sheet and blacken every an- 
swer you have made. Remember that your score will not 
be correct unless you have made heavy black marks and 
have erased all stray marks. You should have only one an- 
swer to each question on this test. Blacken every mark 
rather than relying on your judgment as to whether it is 
heavy enough because it has been found that visual in- 
spection cannot discriminate marks that may be too light. 
You will have as much time as is necessary for you to black- 
en all marks.” 


When the last student has indicated that he has finished blacken- 
ing his marks, collect the answer sheets and special pencils and an- 
nounce the time and place of the next examination in the series. 
Then dismiss the students. 
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The Organization of the Pharmacy Curriculum” 


EARL J. McGRATH 
Dean, College of Liberal Arts 


The State University of lowa. 


The history of professional education in the United States 
shows a steady increase in the number of years of formal 
schooling required for admission to practice in the learned pro- 
fessions. In the early days of our history the prospective prac- 
titioner learned the arts and science of his future calling by 
serving an apprenticeship under a member of the guild to 
which he sought admission. In this capacity he learned the 
skills of practice by observation and imitation as he watched 
and assisted his mentor; the basic theoretic knowledge he ac- 
quired by reading the meager supply of scholarly literature. 
This informal and unorganized educational program produced 
most of the practitioners of the various professions until well 
after the middle of the nineteenth century. 


All through the nineteenth century, however, vast quan- 
tities of new knowledge were being produced in the universities 
of this country and of Europe. Much of this new knowledge 
formed the scientific and scholarly basis of the work of the 
doctor, the dentist, the pharmacist, the lawyer, and other prac- 
titioners. In organic chemistry, for example, research work- 
ers produced a large body of scientific knowledge which illum- 
inated problems in physiology and therapeutics. At the same 
time members of the various professions were organizing, 
classifying, and recording their professional experiences in 


* Dean McGrath represents the American Council on Education as a member 
of the American Council on Pharmaceutical Education. In recent years he has 
devoted much of his time to the study of the problem of the relation of 
liberal and professional education. His published works in this field are 
recognized as significant At the request of Director E. C. Elliott of The 
Pharmaceutical Survey, Dean McGrath prepared this paper setting forth the 
elements of the problem of the broader education of the pharmacist. While 
this statement was prepared specifically for the consideration of the mem- 
bers of the Committee of The Pharmaceutical Survey, in view of the critical 
place of the pharmaceutical curriculum curriculum among the problems 
of pharmacy, it is certain that Dean McGrath's anaylsis and judgment deserve 
the greatest consideration by all engaged in the practice of pharmacy, and 
especially by that group dealing with pharmaceutical education.—Editor 
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scientific treatises and textbooks for the benefit of the next 
generation of practitioners who from these works could vicar- 
iously gain the principles and skills of practice. 


As this two-pronged development progressed, the burden 
of passing on this basic knowledge and these practical skills 
became so great that the busy practitioner could no longer 
serve as a teacher of novices. Hence the members of the pro- 
fessions delegated this responsibility to formal teaching bodies. 
These agencies, in the beginning often proprietary organiza- 
tions, later became part of institutions of higher education, 
and professional courses of study embodying both theory and 
practice were permanently established. At first these courses 
of study were narrow in scope and brief in duration. In 1875, 
for example, the curriculum in the average college of medicine 
did not embrace more than two years of study of six months 
each. In other professions even less time was spent in prep- 
aration for practice. When measured by present standards 
the amount of professional subject matter was limited, and 
the amount of general education required for admission to the 
professional schools was represented by no more than the high 
school curriculum. As late as 1910 when Flexner reported on 
medical education, the majority of medical students had had 
no previous education beyond that offered in the secondary 
school. The rapid extension of the premedical courses of study 
since that time has been paralleled though not duplicated in 
dentistry and law. 


There is now a widespread desire among educators in all 
branches of learning to increase the general knowledge of 
American youth regardless of their future vocation. Some of 
the strongest and most vocal leadership in this movement i» 
improve the education of this generation for the responsibili- 
ties of citizenship in an increasingly complex world comes from 
educators in the professions. Some professions like pharmacy, 
engineering, education, and nursing, which hitherto have ad- 
mitted students directly from the high school without any pre- 
requisite college studies are now seriously considering an in- 
crease in the length of the curriculum to provide more such 
instruction. Since existing courses of study leading to mem- 
bership in the learned professions are already considered ex- 
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cessively long by many educators, and laymen as well, the 
reasons for adding further general requirements in a profes- 
sional program may well be questioned. 


Those who advocate an extension and improvement of the 
general education component in professional curricula are 
moved by three considerations. In the first place, they see the 
present crisis in world affairs. They observe our inability to 
cope with complex domestic and international problems which 
we must as a nation deal with intelligently or suffer continuous 
unrest and frustration. In the activities of life which call for 
specialized knowledge and training, in the making of super- 
sonic airplanes, in the building of skyscrapers, in the produc- 
tion of millions of vitamin tablets, in doing these things 
through science and technology we have been preeminently 
successful. In the management of our lives and in our re- 
lations with our neighbors at home and abroad we have gained 
little in wisdom, if the results are to be measured in terms of 
a better organization of our social institutions for human bet- 
terment and happiness. In providing the means of the good 
life our education has been highly successful; in identifying 
and in achieving the ends of the good life it has been lament- 
ably ineffective. As Chancellor Hutchins put it, “The great 
problem of our time is moral, intellectual, and spiritual. With 
a superfluity of goods we are sinking into poverty. With a 
multitude of gadgets we are no happier than we were before. 
With a declining death rate we have vet to discover what to do 
with our lives. With a hatred of war we are now deeply en- 
gaged in the greatest war in history. With a love of liberty 
we see much of the world in chains.” 


The current interest in general education among profes- 
sional groups like the pharmacists is an acknowledgment that 
higher education must not only prepare men and women for 
the peculiar activities of their own vocational group, but that 
it must also prepare them for the other activities which they 
have in common with their countrymen in all walks of life. If 
this educational goal is to be reached, the present courses of 
study must be augmented by units of nonprofessional subject 
matter. 
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But another reason for extending general education lies 
closer to the interests and needs of the members of the pro- 
fessions themselves. Contemporary professional education 
must rest on an increasingly broad base of general knowledge. 
The doctor, lawyer, and pharmacist of today must bring to 
his work a range of information far beyond that required for 
successful practice even twenty-five years ago. Through the 
activities of the graduate schools, and private and govern- 
mental research agencies, knowledge continues to grow at an 
ever increasing rate. Much of the knowledge thus produced is 
of a highly specialized nature which can best be learned after 
a specialty has been chosen. A considerable proportion, how- 
ever, is fundamental knowledge underlying the entire profes- 
sional field and hence must be known by all who intend to be 
more than mere technicians. The present efforts to expand 
the curriculum represent an acknowledgment that the fields of 
knowledge and the range of subject matter considered basic to 
the successful practice of pharmacy is now vastly greater than 
it was a quarter century ago. 


There is yet another reason for broadening the base of 
professional education. It is now generally recognized, espec- 
ially in the professions which have had a preprofessional re- 
quirement for many years, that the person with the most high- 
ly specialized education is not necessarily the most competent 
practitioner, to say nothing of his preparation for the activities 
of life beyond working hours. The medical schools which for- 
merly advocated a high degree of concentration in science for 
premedical students now urge as broad a premedical education 
as possible in the various fields of knowledge. This policy rests 
upon careful studies which show that those who elect a large 
proportion of their premedical courses from among the 
sciences do no better in the medical school, other things being 
equal, than do students who major in English or history. 
Moreover, those who achieve distinction in their profession 
are usually men or women of broad interest and understanding, 
capacities which have traditionally been thought to develop 
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from the study of the varied diciplines embraced in the liberal 
arts.** 


For all these reasons professional groups have urged an 
increase in the amount of general or liberal education in the 
curricula which prepare practitioners both for their duties 
as members of a learned profession and as citizens. 


The continuous extension of general education in recent 
years has been paralleled by an increase in the amount of 
specialized subject matter the future members of a profession- 
al group are expected to learn. As the quantity of both types 
of subject matter has increased, the question has naturally 
arisen as to whether the student should complete his general 
education before entering upon professional study, or whether 
both should proceed simultaneously. In several professions, 
medicine, dentistry, and law, for example, this question has 
been answered. The general or liberal studies precede pro- 
fessional studies, indeed, are often pursued in entirely dif- 
ferent institutions. 


In several other professions like pharmacy, engineering, 
and nursing, where the pressure for an extension of the cur- 
riculum has only recently become strong, educators are debat- 
ing whether a one or two year preprofessional requirement 
should be established or whether the professional curriculum 
itself should be proportionately extended. Under the latter 
plan a single professional curriculum would include both 
technical and nontechnica! subject matter. Part of this in- 
struction, such as that in English, physics and mathematics, 
might be offered in a college of liberal arts, but would none- 
theless be considered an integral part of the professional 
course of study. 


Since the schools of pharmacy are now considering the 
adoption of one or the other of these curricular arrangements, 
a discussion of their respective merits is timely. The adminis- 


**William T. Foster, Administration of the College Curriculum (Boston: 
Houghton Mifflin Co., 1911), pp 222-232. 

rl J. McGrath, “What Subjects Should Pre-Medical Students Study?” 
ae of the Association of American Medical Colleges, XX (September 1945), 
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trative advantages in a preprofessional requirement embody- 
ing general studies and instruction basic to professional study 
are obvious. This arrangement leaves the curriculum of the 
professional school to be concerned primarily, if not exclusive- 
ly, with technical material. It reduces or eliminates many com- 
plex relationships between faculties which provide general and 
those which offer professional studies. In universities with 
a number of professional schools, this plan makes possible the 
herding together of all students irrespective of their future 
calling in a common program of general or liberal education. 
During this period of the student’s education his attention is 
focused exclusively upon the studies which prepare him for the 
activities of life which he has in common with all his fellow 
men. 


Where the preprofessional requirement does not exceed 
two years, this plan has the additional advantage of permit- 
ting the student to attend a junior or community college in his 
own town. Informed opinion indicates that if the hundreds 
of thousands who will seek post high school education in the 
coming years are to be served, they must attend these local 
institutions. Hence an organization of the professional cur- 
riculum which makes possible the completion of general studies 
before admission to the professional school, seems to fit the 
emerging pattern of higher education in the United States. 


The alternative arrangement in which professional and 
general studies parallel one another throughout the period of 
higher education, though administratively less desirable, has 
compelling educational merits. The proportion of genera! 
studies and professional studies would vary in any particular 
year. An ideal arrangement might be one in which the earlier 
years would be composed primarily of nonprofessional and the 
later years primarily of specialized instruction. As a freshman 
the student might take seventy-five percent of general and 
twenty-five percent of professional subjects, with a gradual re- 
versal of these proportions until in the last year they would be 
approximately seventy-five percent of specialized and twenty- 
five percent of general subjects. This is the arrangement which 
in fact prevails at present in many four-year pharmacy, engi- 
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neering, and commerce curricula, and it is one recommended 
by the President's Commission on Higher Education whose 
members have said, “Liberal education can be thoroughly use- 
ful when its relevance to life is brought sharply into focus by 
a vocational purpose which gives point and direction to the 
student’s program. The danger of futility lies in an unfo- 
cused, aimless study of liberal subjects. For this reason 
the traditional segregation of liberal education in one period 
of a person’s college career and of professional education 
in another has not served the best interests of either. 


“The aim should be to integrate liberal and vocational edu- 
cation, letting them proceed simultaneously though in varying 
proportions throughout the students’ college life, each enrich- 
ing and giving meaning to the other.” The real question be- 
fore pharmacy schools which offer a four-year integrated 
curriculum then is, “Should this pattern be changed as the 
course of study is lengthened to one involving the separation 


of professional and non-professional subject matter? 


One advantage in the integrated arrangement is its max- 
imum use of vocational motivation. Students who expect to 
become doctors, lawyers, pharmacists or dentists are impatient 
to begin the study of subjects related to their future work. 
They often resent the requirement that they spend from two 
to four vears in a liberal arts college studying courses many 
of which seem at the moment to have no relationship whatever 
to professional practice. A premedical student, for example, 
commonly considers all courses other than the sciences a need- 
less diversion from his main purpose. That many successful 
members of the profession have a contrary point of view con- 
cerning the value of other studies is not a matter of very great 
moment at the time. This lack of motivation in the preprofes- 
sional program no doubt often accounts for the improvement 
in the student’s performance when he takes up his professional 
studies. Only then does the full driving force of professional 
motivation become operative. 


Speaking of the value of capitalizing vocational motiva- 
tion, Howard Mumford Jones in his Education and World 
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Tragedy says, “It is wonderful how, when the individual es- 
tablishes such a goal, education comes into focus. The post- 
ponement of the necessity for such a decision by two years has 
left the student wandering aimlessly through freshman and 
sophomore courses unrelated to each other and meaningless to 
him, since his understandable attitude is that they are patient- 
ly to be endured until he is permitted to begin his real educa- 
tion. But if from the beginning of his college work—indeed, 
if possible, before beginning that work—the student is faced 
with the necessity of making an adult choice of occupation, 
it soon becomes possible for the college to deal with him as an 
adult. His professional or vocational training will not then be 
crowded into the last two years of a four-year curriculum, and 
his “liberal’’ education will not be administered in the vast 
and shoreless void of two years of drift; on the contrary, the 
two can be administered together, the practical necessities of 
the one will focus the theoretical implications of the other, and 
the deeper the student plunges into his professional or vo- 
cational work, the more clearly will he see the necessity of a 
governing philosophy.” 


In a combined program student motivation is further in- 
creased by the feeling of a certain professional esprit de corps 
from the very day that he enters upon his college educatio 
Even in some freshman courses in pharmacy a student con- 
siders himself to all intents and purposes a pharmacist. He 
begins to feel an emotional and intellectual identification with 
the other members of his class, with the members of the faculty, 
and with the profession at large. This feeling of belonging 
adds incentive to his studies, - even those not directly related to 
specialized professional activities. In concrete terms this 
means that the boy who had little interest in English or psy- 
chology in a preprofessional program, might take an entirely 
different attitude toward these subjects when they were com- 
ponents of the professional curriculum. 


The integrated curriculum has the further advantage of 
placing the initial selection of future members of the guild in 
the hands of the professional faculty. To some extent this 
power would remain in the latter institution even under a 
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plan involving preliminary studies in the liberal arts college, 
because requirements for admission to the professional school 
could specify certain courses and require a minimum level of 
accomplishment. At the point of admission the professional 
school can select those students who meet both quantitative and 
qualitative requirements and reject all others. There is no 
way of knowing, however, what the performance might have 
been of students previously eliminated by the admission stand- 
ards, grading practices, and faculty attitudes in liberal arts 
colleges. Certain qualities considered desirable by members 
of the profession might be completely overlooked by teachers 
of other subject matter. Some students, if they had come into 
direct contact with members of the profession, might have had 
an entirely different point of view toward their studies and 
eventually might have become competent practitioners. But 
under the plan of separating general and professional educa- 
tion, members of the profession have no opportunity to con- 
sider such candidates. 


This point is forcefully made by Doctor Alan Gregg, Dir- 
ector of the Medical Sciences for the Rockefeller Foundation: 
“By so much as a professional school requires preparatory 
courses,” says he “it relinquishes to other schools a very im- 
portant privilege and responsibility—the first screening or 
selection of its students. Whomever the colleges reject cannot 
even be considered by the medical schools. But more than this 
the professional school in making a long list of prerequisite 
courses says, in effect, to its future students, “The younger you 
are when vou decide to become one of us, the more likely you 
are to be admitted.” This is a policy that favors decisions 
made by students who are either precocious or immature and 
greatly influenced by their parents or others. As a policy it 
underrates the student who may arrive slowly but nonetheless 
soundly at the choice of his life’s work. I feel that we should 
not forget that man, as contrasted with other animals, is char- 
acterized by an exceptionally long period of immaturity — 
which is one of the reasons why he can learn so much, eventu- 
ally. Why then reward so sedulously the exceptions to so 
valuable a factor as maturity of choice?” 
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Those who select students in large measure determine the 
future character of the profession itself. It is important, 
therefore, that responsible members of the professions come 
into contact with these young people at the earliest possible mo- 
ment in order not only to pick the most promising, but also to 
influence the formation of the attitudes and habits of those 
selected. The recognition of the importance of selection in 
determing the character and quality of a professional group 
has caused some schools to consider selective criteria other 
than grades. It is a not uncommon practice now to require an 
interview at the school, or if a prospective student lives at a 
distance, to ask an alumnus or another member of the profes- 
sion to interview the applicant and to attempt to appraise his 
character, his attitudes and his professional motivation. Such 
interviewers often try to determine whether the individual 
looks upon membership in the profession as an opportunity to 
make a contribution to his own group and to the society in 
which he lives or as a way to make money quickly. These are, 
to be sure, intangible matters which deserve careful and judic- 
ious consideration if prejudice is not to creep into admission 
practices, and yet they are of obvious importance in determin- 
ing the character of a student body and of the profession itself. 
Institutions which require preprofessional study to some ex- 
tent surrender these prerogatives of selection to other bodies. 


In organizing the pharmacy curriculum there is another 
advantage in providing for the simultaneous study of both 
specialized and general courses. Modern psychology has shown 
that the meaning of any experience is determined not only by 
the situation from which it arises, but also by the attitude and 
the immediate interests of the observer. To some degree we 
see what we are looking for. These individual interests and 
motivation give rise to meanings and relationships which may 
be quite different from those of another person who brings to 
the situation a different background of understanding. 


Moreover, it is an established psychological fact that 
meaningful material is learned more quickly and retained long- 
er than that which the psychologists have termed “nonsense 
material”. The latter, composed mostly of sensory data un- 
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related to the person’s previous experience, is incapable of 
arousing meaningful associations. The less meaning new ma- 
terial has for a student the more he inclines to learn it by mere 
memorization, for he finds difficulty in establishing connec- 
tions between the new material and that which he already 
knows. Hence, the learning process becomes mechanical and 
with the passage of time the residue of learned material rap- 
idly shrinks. 


Now the implication of these facts of modern psychology 
is that a curriculum which integrates both general and pro- 
fessional studies rests on firmer psychological ground than one 
in which they are separated. Concretely this means that in a 
course in chemistry, the student who has already begun the 
study of pharmacy will approach the study of chemistry with 
a quite different point of view from one who has not. All non- 
professional courses will have more meaning, because of the 
student’s associations with the subject matter of his chosen 
field of work. 


It does not follow, however, that special courses with a 
vocational orientation should be offered in all the nonprofes- 
sional subjects. Some years ago one school of thought, rest- 
ing its case on the assumption that there was no transfer of 
training from one situation to another, argued that there 
should be a course in inorganic chemistry for the future doctor, 
another in inorganic chemistry for the future pharmacist, still 
another for the student who planned to major in the non- 
scientific fields, and so on ad infinitum. As a result of this 
educational philosophy basic courses in the various subject 
matter fields were, and in some institutions still are, needlesslv 
specialized and fragmented. Later research on the transfer of 
training shows, however, that when teaching has generaliza- 
tion of experience as a conscious aim, much transfer of exper- 
ience can take place. It is now generally agreed that students 
should learn the fundamental principles of a subject, and hav- 
ing done this they will be able to make the necessary applica- 
tions to new situations. 


It would be a mistake, therefore, to suppose that the in- 
tegrated curriculum in pharmacy embodying both specialized 
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and general subject matter should in the basic disciplines con- 
tain only the knowledge and the skills which the future phar- 
macist will need. This is not an argument for inorganic chem- 
istry and organic chemistry for pharmacists, for pharma- 
ceutical physics or English composition for pharmacists. It 
represents the view that if pharmacy students pursue pro- 
fessional courses simultaneously with their general courses 
they will themselves see meanings in general chemistry, phy- 
sics, mathematics, economics, and English which would other- 
wise be obscured. Under this arrangement there should be a 
steady flow of meaning back and forth between specialized 
courses in pharmacy and general courses in the basic sciences 
and in other subjects, each adding meaning to and reinforcing 
the other. Thus the student would learn material more rapidly 
in both types of courses and retain it longer than if they were 
studied in succeeding years, or what is more likely in years 
more widely separated. 


This suggests a further psychological fact that should be 
mentioned in support of the integrated curriculum. Psychol- 
ogists who have studied the retention of learned material! in 
various college courses have discovered that much of what is 
acquired in one academic vear is forgotten by the next unless 
it is constantly revived. Indeed it has been shown that in 
some college subjects students forget from a quarter to a half 
of the detailed knowledge from the end of one academic year 
to the beginning of the next. Thus a prepharmacy student who 
studies elementary physics in 1948 will, by the time he enters 
the school of pharmacy and needs this subject matter as a 
basis for professional courses, have forgotten much of what 
he had learned several years earlier. The same statement 
may be made with regard to the other instruction which is 
supposed to support the specialized courses in pharmacy. It 
must be admitted that many of the major principles of the 
subject will be remembered if instruction in the college of 
liberal arts has emphasized such matters and avoided a lab- 
orious memorization of details. Unfortunately, however, in- 
struction which gives the student an adequate knowledge of, 
and experience in, the application of principles cannot be 
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assumed. If, however, the student studies courses in physics 
and chemistry while pursuing instruction in pharmacy in 
which the principles of these scientific subjects are con- 
stantly being used, he will make the necessary applications. 
Sound pedagogical theory and practice argue overwhelmingly 
in favor of the pharmacy curriculum which includes general 
or liberal subjects and professional subjects offered con- 
currently. 


There is the further question of the value of additional 
education, not only to the individual, but to society at large. 
Through the vears all professions have steadily added both 
specialized and general studies to their curricula. In little 
over a half century many professional courses of study have 
grown from two academic years of about six months, to six 
or eight post high school years of education to which have 
often been added apprenticeships or internships of from one 
to five years. Many persons within the professions, and lay- 
men too, though fully conscious of the growing body of know- 
ledge in the specialized branches, and also of the need for ad- 
ditional education for the responsibilities of citizenship, are 
nevertheless wondering whether we are not reaching the 
limit of the proportion of a life that can be devoted to formal 
education. This attitude was strikingly revealed in one of the 
professions during the past five vears when a number of 
institutions of higher education, and their students, rebelled 
against a graduate program which they considered exces- 
sively long and specialized. It seemed to them that the pro- 
fession was arbitrarily adding requirements to upgrade ed- 
ucational standards, while at the same time hundreds of 
positions were unfilled demanding less than such advanced 
specialized education. The result was the establishment of a 
new accrediting body willing to recognize a program of pro- 
fessional education somewhat less demanding and less time 
consuming than that projected by the older accrediting body. 
It is reasonable to assume that if other groups needlessly ex- 
tend the educational requirements for admission to the pro- 
fessions, similar reactions may occur. Those interested in 
preserving the advances that have been made in professional 
education must recognize, therefore, that an _ ill-considered 
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increase in the length of professional education may lead to 
lower rather than to higher standards. 


Before adding one or two years of preprofessional study, 
the profession of pharmacy, in the interest of self-protection 
as well as in the interest of the public good, should ask itself 
the question, “Is this instruction necessary to improve the 
standards in pharmacy and in American living in general?” 
If this question is answered affirmatively, the profession 
must then answer a second question which is, “If additional! 
education is necessary, can it be provided more effectively and 
more economically in two agencies or within a single curric- 
ulum embodying both general and specialized courses?” The 
answer to the first question is probably “yes”, though many 
studies will be required to show how much and what kinds of 
new instruction will be required to make a better pharmacist 
and a better citizen. 


In view of the facts thus far presented, the answer to 
the second question would seem to be that the educational 
advantages are preponderantly on the side of a plan embrac- 
ing the simultaneous study of both general and professional 
subject matter. The profession of pharmacy can make a 
valuable contribution, not only to its own membership, but also 
to education at large by courageously following the logic of 
educational theory, and by disregarding invidious compar- 
isons with professions in which a preprofessional require- 
ment is now the practice. There is no educative value in liv- 
ing up to the Jones’. An objective and realistic examination 
by the schools of pharmacy and the profession at large of the 
relative advantages of the integrated program should lead 
to an acceptance of such a plan in place of one in which part 
of the education of the pharmacist and the selection of the 
future members of the profession would be turned over to 
other agencies. By taking the steps necessary to preserve 
the present desirable integrated courses of study in pharmacy, 
while at the same time extending the requirements in both 
professional and general subject matter, the profession of 
pharmacy can make a significant contribution not only to 
its own advancement but to the thinking of members of other 
professions with regard to this important matter. 
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The Applications of Plant Growth Regulators 
Incuding Radiations to Research 
in Pharmacognosy” 


H. W. YOUNGKEN, JR 
University of Washington College of Pharmacy 


Since the classical findings of Boysen Jensen'* who show- 
ed that bending responses in corn seedlings were caused by 
phytohormones within the plant and the classic work of Went 
who showed how these phytohormones could be quantitatively 
assayed by using oat coleoptiles, a tremendously active field 
has developed in plant research which has in twenty years 
unfolded many of the mysteries of growth. Not only have 
many mysteries of plant growth been explained, but naturally 
occuring phytohormones, once called auxins’ (Kogl’s auxin «, 
auxin / and heteroauxin) have now in the light of chemical 
studies been isolated and synthesized to become important 
plant growth regulators. The chemical identification of nat- 
urally occurring plant hormones has led to the formulation of 
such a list of synthetic chemical substances and their deriv- 
atives which act as plant hormones that literally a chain re- 
action of outstanding problems is daily unfolding in the fields 
of plant research. 


Among the more commonly used of these chemical regu- 
lators are such organic acids as indolebutyric, indoleacetic, 
naphthaleneacetic, indolepropionic, indolepyruvic, phenylacet- 
ic, naphthoxyacetic, chorophenoxyacetic, their esters and 
salts. To this list can be added the alkaloid colchicine, ethy- 
lene, ethylene cholorohydrin, ether, the podophyllin constit- 
uents, and others. Thus far the application of these organic 
substances has been largely used in horticulture and agricul- 
ture such as the use of indolebutyric, naphthaleneacetic, and 
di- and trichlorophenoxyacetic acids (their esters, sodium 


*Presented before the Plant Science Seminar August Meetings 1948 at Seattle. 
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and potassium salts) in stimulating root and stem develop- 
ment. Recently Pratt, Dufrenoy, et al” have stimulated the 
development of root initials by the use of Saliclyacetone, 4 (O- 
hydroxypheny! - 3 butenone - 2). These workers suggest the 
possibility that sulfhydryl (R-SH) groups added to substitut- 
ed vinyl ketone groups may induce similar effects on root 
and stem growth. Related homologues and analogues of van- 
illylacetone and hydroxynaphthal acetone have been suggested. 
Cresylic acid and esters and various tar-oil distillates, 2-4-D 
and napthaleneacetic acid have been used in blossom thinning, 
pre-harvest dropping, and fruit set control. Acenaphthene, 
4-Floureneacetic acid, and colchicine in addition to the above 
substances have been used to stimulate the growth of ovaries 
and hasten fruit set. In a like manner many of these chemicals 
have been applied in horticulture to hasten or retard the time 
of flowering in order to provide for extended marketing seas- 
ons. Ethylene chlorohydrin, acetaldehyde, ethylene dichlor- 
ide and others have been employed in breaking seed dormancy 
and reducing the rest periods of plants. In contrast, potas- 
sium salts and methy! esters of naphthaleneacetic acid have 
been used to prolong dormancy thus preserving edible roots 
and protecting orchards from late frosts. 


The use of certain of these organic substances in weed 
control has become commercially important since the epic 
findings of Zimmerman and Hitchock”, Kraus and Mitchell”, 
and others. For this purpose the most commonly used or- 
ganic chemicals have been the di- and trichlorophenoxyacetic 
acids (2,4-D and TCP), their esters and salts, the thiocyanates, 
the dinitro orthro cresylates, ammonium sulfamate, buty’- 
phenols, etc. The retail pharmacist, incidentally, handles 
most of these under a host of manfacturers’ specialty names 
such as “‘Weed-No-More”, “Esteron’, “Weedone’, “Sinox”, 
“Dee Cee Pee’, etc. Other compounds not yet tried sufficient- 
ly but which give evidence for inhibiting growth in plants are 
succinimide, p-nitrobenzaldehyde and vitamin K-5 (2-methy!- 
4-amino-l-naphthol hydrochloride). Pratt" and coworkers 
have used the latter to success in preventing Penicillin, Trich- 
ophyton, and other fungus growth in agar cup plate tests. 
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No less spectacular in plant research has been the de- 
velopment of certain physical growth regulators such as those 
caused by radiations (neutrons, protons, alpha, beta and gam- 
ma rays, etc.), and produced by Uranium pile exposures, cy- 
clotrons, radium and x-rays. Lately the use of radioactive 
tracer elements for tagging plant constituents has caught the 
attention of chemists, physicists, and biologists the world 
over. 


Since early in the twentieth century with the researches 
of Muller’, Darlington’, Sax’ and many others, chromosomes 
and their genes, which are the centers of the most important 
functions of plant and animal life, have been guided and mod- 
ified severly by such physical growth regulators as x-rays and 
radium rays. 


The question arises as to what role should the pharma- 
cognosist play in this vast armamentarium of agents which af- 
fect life. The following are a few suggestions for thought: 


Chemical Growth Regulators 


In the field of chemical growth regulators the pharma- 
cognosist might well speculate upon two vastly important sub- 
jects; first there is the effect upon genetic behavior by any one 
of the aforementioned agents to the extent of producing better 
strains of drug plants wherein important active constituents 
might be increased; secondly there is the possibility, as yet 
not entirely confirmed, of inducing increased yields of active 
constituents by treating certain drug plants with organic sub- 
stances having structures similar to basic portions of the 
naturally formed plant constituent. 


In the first category, so extensive has been the use of cer- 
tain chemicals, i.e., colchicine and 2,4-D, in the production of 
new varieties that the laboratory uses of these have passed 
into the practical hands of the plant breeder and horticulturist. 
The pharmacognosist is already aware of the fact that poly- 
ploid plants resulting from such treatment show significantly 
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higher yields of certain chemical constituents over normal 
diploids. For example, Rawson’ and Miller” showed that the 
Datura alkaloids were higher in amounts in_ tetraploids. 
Warmke"” produced larger quantities of the cannabis alka- 
loids in colchicine-produced tetraploids of Marihuana. Nicotine 
has been found in greater quantities in Nicotiana polyploids; 
camphor, in basil leaves; Vitamin C in certain vegetable leaves 
and fruits; sugars and enzymes increased in still other poly- 
ploids. Thus one might speculate at length on similar re- 
search using other organic structures resembling colchicine. 
Recently the findings of King and Sullivan” that podophyllin 
and its constituents have similar effects on chromosome rear- 
rangement to those caused by colchicine furnishes still another 
chemical tool. From such research the pharmacognosist might 
well study the application of other chemicals as chromosome 
effector to plant and animal tumerous growth. In fact, he 
might set up a series of screening experiments using onion 
root tips, tradescantia stamen hairs, or echinoderm eggs, and 
observe the effects of as many naturally occurring and syn- 
thetic compounds as possible upon mitotic figures. Tech- 
niques and procedures are reported in the literature, and the 
basic principles of such observations are included in under- 
graduate and graduate courses in cytology and cytogenetics. 


Not only do genetical studies of this type lead to practical 
applications, but they become research methods for the study 
of focal points for the development of important plant con- 
stituents. It now appears that alkaloids and glycosides, for 
example, are genetical bodies in origin. However, much more 
evidence is desired by those who would affirm this stand. 


The second category of inducing growth changes includ- 
ing changes in plant constituents by using chemical substan- 
ces having similar structures has grown from the copious re- 
search in the field of chemical growth regulators such as the 
plant stimulants and the herbicides. This research is not en- 
tirely new, for early in the century Ciamiacin™ and his co- 
workers experimented with pyridine, piperidine, and addition- 
al pyridine compounds with the purpose of showing that these 
were alkaloid precursors in Datura and Tobacco. Although 
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some positive evidence of this was reported, it has since not 
been confirmed. However, a list of similar researches using 
various organic acids, esters, salts, and other derivatives as 
homologues and anologues would seem to be of great value. 
From the published literature and from research conducted 
in this laboratory there is little doubt but that simple and 
complex organic compounds are absorbed in some degree by 
plants. The greatest evidence for this has been shown by 
several (See suggestive readings.) following treatments with 
indoleacetic acid, indolebutyric acid, naphthalenacetic acid, and 
the phenoxyacetic acids, esters, and salts. Youngken"™ has 
shown the results of induced treatments of Datura with py- 
ridine, piperidine, atropine sulfate, 2,4-D, succinimide, and 
isopropy! alcohol. That the plant responds to these substan- 
ces by showing formative growth effects indicates that these 
chemicals in toxic and trace amounts must be absorbed in 
some manner. That no significant alkaloid changes were 
found following assay studies of the first four indicates pos- 
sibly that none of these was used biosynthetically. But the 
role of alkaloidal formation in plants is obscure and the phar- 
macognosist should explore further this theory of organic pre- 
cursors before final conclusions can be drawn. Tropine and 
tropic acid might be induced into plants having alkaloids of 
the hyoscyamine type. Cholesterol and similar compounds of 
the penteno-phenanthrene basic structure might be studied 
in this fashion relative to certain plants of the Digitalis gly- 
coside group. Miller” has shown evidence of glycoside syn- 
thesis in Tobacco plants, potato tubers, and others following 
induced treatments with ethylene cholorhydrin. Thus, simple 
glycoside structures can be formed by organic chemical agents 
used as regulators and the possibilities of still others already 
appear to be numerous. Certainly research in the application 
of organic molecules to plant metabolism might well yield re- 
sults far more interesting than even now realized. 


The technique for such studies involves growing plants 
in soil media and sand cultures to which test solutions can be 
added. These can be supplemented at will by applying chem- 
ical substances in ointment form. Plant stems do absorb sev- 
eral complex organic substances””. Injections are also pos- 
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sible. These can be accomplished by inserting hypodermic 
needles into the stem lumen and within certain limits forcing 
test solutions into the stem. Glass tubing can be secured for 
insuring a clear avenue”. Finally, leaf spraying or immersion 
can be employed. This is the common method by which most 
weedicide chemicals are used. Of all methods the quartz sand 
culture utilized since the work of Hoagland and others provides 
for the most accurate study. Formulae for nutrient solutions 
are well established and can be found in most texts on the sub- 
ject. Since the work of Dawson and others” “ on reciprocal 
grafts in Datura and Nicotiana species it would seem definite 
that the roots of these plants are the sites of alkaloid forma- 
tion. Thus research in alkaloid synthesis should employ root 
immersion in chemical test media. Sand cultures would there- 
fore be well controlled in such a study. Not only can added 
solutions be assayed but within limits drained media can be 
analyzed. Although concrete hydroponic beds and green- 
houses are ideal for such research these are by no means pre- 
requisite. Ordinary 2 gallon glazed quartz crocks with proper 
drainage apertures are adequate. These can be set up in a 
well lighted room freed of laboratory gases and the pharma- 
cognosist who is handicapped by lack of proper facilities can 
still accomplish preliminary screening and analysis. Of course 
a well equipped greenhouse and experimental plant garden are 
recommended for more thorough research. 


Radiation and Radio Isotopes 


As was indicated earlier during the discussion, the field 
of physical growth regulators provides for a wealth of research 
in pharmacognosy. Among the tools that can be employed 
here are the effects of radiation and the use of radio isotopes. 
This research requires a sound knowledge of the science of 
nuclear transmutation and of the methods for analysis of ra- 
diant energy. Nuclear physics in any of its manifestations is 
the science mastered to date by a select few. The majority of 
biologists and chemists must delve into a learning of these con- 
cepts the hard way before an understanding of basic prin- 
ciples can be intelligently applied to research using such meth- 
ods. Thus, there is presented a challenge to the pharmacog- 
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nosist. He should employ every means to learn from his col- 
leagues in physics and should not be reluctant to obtain tu- 
toring whenever necessary. Certainly the available assay 
procedures and techniques employing Geiger counters and 
radiographs should be done with competent assistance. For- 
tunately to date several texts have been made available for 
the researcher who has had a minimal contact with nuclear 
physics and chemistry. Among these is Martin Kamen’s “Ra- 
dioactive Tracers in Biology” (Academic Press, Inc., New 
York, 1947). Another is by D. E. Lea entitled “Actions of 
Radiations on Living Cells” (The Macmillan Company, New 
York, 1947). Recently a symposium on isotopes as used in 
biology and medicine has been published by the Univers4y of 
Wisconsin Press under the title, “Isotopes in Biology and 
Medicine” by H. D. Clark et al, (1948). A study of these is 
extremely beneficial as most are well referenced. The Iso- 
topes Branch of the U. S. Atomic Energy Commission, Oak 
Ridge, Tennessee, has made available a catalogue and price 
list of radioisotopes including a section on stable isotopes, that 
‘an be procured from the Clinton Laboratories. This pam- 
phlet also gives data relative to obtaining service irrad- 
iations. Form 313 “Request for Radio-isotopes” may be ob- 
tained from the same service. 


Among several of the interesting researches published 
during the past vear and which provide thought for drug plant 
experimentation are the following: Wood, Mitchell, and Ir- 
vine” measured the amounts of radioactive iodine in Bean and 
Barley plants. The iodine was incorporated into 2-iodo-3-ni- 
trobenzoic acid (INBA), a chemical growth regulator. Aron- 
off” and coworkers studied the distribution and assimilation of 
radioactive carbon dioxide in the light by young barley plants. 
These workers describe a convenient reaction chamber. Mit- 
chell” studied the growth rates of bean and oat plants using 
the labeled growth regulator 2-iodo-3-nitrobenzoic acid to find 
evidence for the linkage of this compound with the constit- 
uents of both plants. Amason” conducted a series of experi- 
ments using radioactive phosphorus (P*) on mutation induc- 
tion in species of Triticum. Calvin and Benson” traced the 
path of carbon in photosynthetic studies using the algae, 


148 American Journal of Pharmaceutical Education 


Chlorella and Scenedesmus. Radioactive phosphoglyceric ac- 
ids, sugar phosphate, and others were obtained. Putman, E. W. 
et al” showed how ¢arbon-labelled sugars may be prepared in 
Turkish tobaccco leaves and Canna spp. by using barium 
carbonate containing in each 500 mg. approximately 0.25 
millicurie of C". These workers describe a photosynthetic 
chamber and methods of extraction. For example, in one 
test from several starch preparations made with approxim- 
ately 230 microcuries of C“ in 0.5 Gm. of barium carbonate 
-from 20 to 25 per cent starch was obtained. The specific 
activity of the starch was from 0.48 to 0.72 microcurie per 
mg. Preparations of labeled glucose and fructose were then 
made from the activated starch. 


Using techniques of the above nature the pharmacog- 
nosist could well engage in attempts to label many naturally 
occurring drug plant constituents. Although limitation will 
undoubtedly be encountered, a program of research following 
these thoughts might be promulgated. The possibility of using 
radioactive carbon in the form of CO., carbon labelled barium 
carbonate, and carboxyl-labelled acetate and feeding to any 
number of therapeutically important medicinal plants should 
prove worthwhile. Other radioactive elements similarly might 
be induced in plant feedings and drug constituents observed. 


Finally, radiation effects induced by subjecting plant 
parts to exposures of x-rays, radium, and cyclotron bombard- 
ments provides material for research in pharmacognosy. Thus 
far retardation in certain seed germinations have been ob- 
served following varying exposures to x-ray and cyclotron ir- 
radiations by this laboratory. Although this research has not 
been completed the effects induced in Digitalis and Belledon- 
na seed germination and seedling survival show marked re- 
tardation following doses of from 10,000 to 20,000 roentgen 
units. From the published findings since the time of Muller 
changes in genetical mechanisms might well be expected. 
Such changes indicate possibly changes in drug constituents 
formed by these plants. Changes induced in plant constituents 
by such factors will further link the formation of the constit- 
uents with chromosome functions, etc. Any number of in- 
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teresting enlightments into the biosynthesis of chemical con- 
stituents might thus be attained. 


Conclusion 


If basic principles in chemistry, biology and physics are 
properly mastered and if the graduate student in pharmacog- 
nosy has an inherent capacity for imagination he should do 
well to embark upon a study of the effects that can be induced 
by plant growth regulators. The agents from which to select 
are numerous and are chemically and physically excellent tools 
for creating new forms of plant life or for modifying older 
forms of plant life. Thus when placed into the hands of an 
enthusiastic student of drug plant study the student can ach- 
ieve a better understanding of the life mechanisms of these 
organisms and at the same time might well cause the bio- 
synthesis of newer constituents or effect an increase in for- 
mation of already established chemical principles. 


Finally, with the event of radioactive isotopes the phar- 
macognosist through drug biosynthesis and labelling tracers 
might well provide the physiologist and pharmacologist with 
additional tools for better understanding drug action in an- 
imals. 
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AN APPRECIATION 


The October 1948 issue closed the twelfth year of publication. 
For the twelfth time Prof. Zada M. Cooper prepared the annual index 
which is enclosed with the current number. It’s an arduous task 
for which we are grateful. Also, we are not unmindful of the ser- 
vices of the collaborators throughout the year. It is due to their 
painstaking efforts that we have been able to record what is going 
on in our educational institutions.—Editor 
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A Lecture Demonstration Permitting Student 
Participation in the Use of a Surface 
Tension Pipette 


FRANK M. GOYAN AND DONALD C. BRODIE 


The University of California, College of Pharmacy, San Francisco 


The thoroughly reliable drop-weight method’ or the less 
reliable drop-number method’ for the determination of surface 
tension has been applied in many ways’. Recently the authors 
had occasion to develop a lecture demonstration based upon 
this principle. The instrument, a surface tension pipette or 
stalagmometer, finally selected for this project was a modified 
Traube pipette’ which may be used for a striking demonstra- 
tion that enables all of the members of a large audience to 
compare the surface tension of different aqueous solutions by 
direct observation. It is also well suited for laboratory in- 
struction of pharmacy students who may be encouraged to 
use the drop-number method for the practical estimation of 
the surface tension’ of many dilute aqueous solutions contain- 
ing surface active agents. 


Experimental: The instrument may be employed generally 
by the application of the usual refinements’, but for solutions 
that may be assumed to have a specific gravity approximately 
equal to the reference liquid, it is ideally simple. A 2 cc. or 5 
cc. pipette is modified so that the lower delivery tip is made 
from a section of glass capillary tubing having an outside dia- 
meter of 4 to 8 mm. The tip is ground square with emery 
cloth or carborundum powder, and the capillary is selected, or 
later constricted, so that the free delivery rate is slow enough 
to produce drops that are easily counted. The pipette is filled 
with pure water, and later with solutions, to any predetermin- 
ed mark, just as if it were an ordinary delivery pipette. After 
it is filled it is suspended from a clamp with the aid of a one- 
hole stopper or similar device, and the number of drops falling 


152 American Journal of Pharmaceutical Education 


from it are counted. For the purpose of lecture demonstra- 
tions, the drops are allowed to fall from a height of about 
three feet onto a shallow, metal pan, such as an inexpensive 
aluminum pie pan, selected and mounted so as to produce max- 
imum sound as the falling drops strike the metal surface. The 
sounding plate must be tilted to avoid accumulating a reser- 
voir of liquid at the point where the drops strike. For large 
audiences the microphone of the public address system should 
be held near the sounding plate. 


Calculations: For rapid approximate work, surface ten- 
sion is calculated by assuming it to be inversely proportional to 
the number of drops falling from the same pipette. A clean 
surface tension pipette, or stalagmometer, should be calibrated 
with good water (tap water may be satisfactory) or other 
reference liquid. The calibration is permanent for a given 
pipette, and is accomplished by counting the number of drops 
of a reference liquid of known surface tension that falls from 
the pipette after it has been filled with the reference liquid to 
a predetermined mark. If the pipette has no mark on the 
upper stem, it should be marked with a suitable etching tool 
at a point selected by trial and error to give an integral num- 
ber of drops, although the estimation of a fraction of a drop 
is not a serious source of error. The number of drops deliver- 
ed is multiplied by the surface tension of the reference liquid 
(72 dynes/cm. for water at room temperature). The product 
is recorded as the “calibration product” of the pipette. To 
measure the surface tension of an unknown liquid, determine 
the number of drops of the liquid delivered by the calibrated 
pipette when filled to the predetermined reference mark; di- 
vide this number of drops into the “calibration product” of the 
pipette to obtain a quotient which is the surface tension of the 
liquid in the units used to express the surface tension of the 
reference standard. The calculation may be summarized by 
the equation, 


T, = (T,N,)/N, 
where T, and N, represent surface tension and number of 
drops respectively, of the unknown liquid, and Cm and 
N, refer similarly to the reference liquid. T N, is the “cal- 


ibration product” for the pipette. 


2 
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Discussion: The use of a Traube pipette or stalagmometer 
for the determination of surface tension has fallen into disuse 
largely because more elaborate methods have replaced it. This 
is unfortunate, especially for pharmacists who might use the 
method to good advantage even with the aid of a common med- 
icine dropper. For this purpose the dropper should be made 
to leak air through or around the rubber bulb so as to allow 
the contents to be delivered slowly ; the rate at which the drops 
form and the amount of mechanical vibration at the tip play an 
important role in securing reproducible results. It has been 
shown that an ordinary medicine dropper tip is not an ideal 
surface for this type of work, but in many cases a rough esti- 
mate of surface tension is all that is required to detect the 
presence of surface active agents in relatively high concen- 
trations. 


When attempts are made to refine the drop-number meth- 
od, various difficulties are encountered. For liquids that at- 
tain surface equilibrium in a very short time, such as relatively 
concentrated solutions of surface active substances, the drop- 
number method may be expected to yield surface tension val- 
ues that agree with values obtained by other standard methods. 
Accuracy in dealing with solutions of this type in the pipettes 
described above may be estimated from the error inherent in 
estimating fractional drops and in assuming constant specific 
gravity. If desired, a specific gravity correction may be ap- 
plied by converting the original drop-count to the number of 
drops per unit weight, a better basis for comparison than the 
number per unit volume. The accuracy that is readily ob- 
tained without special attention to detail is shown in Table I. 
The more concentrated solutions of benzalkonium chloride give 
approximately the same reading with a surface tension pipette 
as with the du Noiiy ring method. It will be noted, however, 
that the more dilute solutions give one series of values with 
the ring method and another with the pipette method. This 
difference may be due to the rate of attaining surface equi- 
librium. This and other anamolous behaviors of the quatern- 
ary ammonium compounds suggest the need for further 


investigation. 
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Results: Table I shows results obtained by the normal 
ring method as compared with results obtained with pipettes 
that deliver rapidly enough for convenient demonstration. 
Corresponding samples for both methods were taken from the 
same batch of solution in order to eliminate the possibility that 
observed differences are due to slight errors in preparing the 
solutions. Reproducibility of the tabulated results was estab- 
lished by redetermining the surface tension values of freshly 
prepared solutions. As a further check on the validity of the 
experiments, attempts were made to alter the age of the liquid 
surface studied by the ring method. Vigorous mechanical agi- 
tation of the liquid surface just before taking a reading with 
the du Noiiy tensiometer caused an apparent increase in the 
surface tension values of the more dilute solutions, approaching 
those obtained with the surface tension pipettes. These higher 
values obtained by the ring method were so critically depend- 
ent upon the type of agitation employed that they were not 
recorded. The values actually recorded for the ring method 
were reproducible and were obtained by the use of standard 
technique within the two or three minutes allowed to complete 


each determination. 


Summary: A modification of the falling drop method for 
the determination of the surface tension of solutions is describ- 
ed. This modification provides a useful teaching aid for the 
demonstration of surface active agents, especially for large 
audiences. Surface tension values for benzalkonium chloride 


solutions of different concentrations, as determined by the 
method described and also by the du Noiiy ring method, are 


presented. Excellent agreement between the two methods is 
reported for the more concentrated solutions studied, however 
a consistent difference between the values obtained by the 
two methods for the more dilute solutions is observed. 
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Errata: 


How it happened is a mystery, but the second page of the list 
of collaborators in the October, 1948, issue is confusion personified. 
The list in the current issue is correct. 


Also, in the list of Past Presidents, the dates following the name 
of Dean J. Grover Beard should read 1929-30, instead of 1925-26. 


Dr. George Urdang has called attention to the fact that the Re- 
port of the 1948 meeting of the A.I.H.P. at San Francisco, (A.J.P.E.., 
Vol. 12, No. 4, pages 796-797), does not mention that the first and 
third joint sessions were presided over by the officers of the Section 
on Historical Pharmacy of the A.Ph.A. This omission embarrassed 
Dr. Urdang. The fault lies entirely with the Editor who abstracted 
the report in order to save space and give the essential facts that 
he felt would be of interest to our readers. Inadvertently, he signed 
Dr. Urdang’s name to the abstract, instead of his own. 


The Canadian Conference of Pharmaceutical Faculties has re- 
cently begun the publication of a bulletin in mimeograph form. 
It covers news and matters of pharmaceutical interest to educators 
in Canada, and gives considerable amount of news concerning phar- 
maceutical education in the United States. 


- 
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Address of the Chairman of the Teachers’ 
Conference on Graduate Instruction* 


OLE GISVOLD 


University of Minnesota, College of Pharmacy 


Because I am connected with pharmaceutical chemistr) 
at the College of Pharmacy, University of Minnesota, my in- 
terests are primarily related to the fields of chemistry such as 
inorganic, organic, biological, physiological, analytical and 
physical and chemotherapy. A certain amount of fundamental 
knowledge in each of these fields is, in my opinion, necessary 
to understand, carry on or direct successfully research in the 
field of pharmaceutical chemistry. In addition, a more com- 
plete understanding is gained if one has some knowledge of 
physiology bacteriology and pharmacology, together with those 
courses usually offered in the undergraduate programs in col- 
leges of pharmacy. 


The above views become apparent when one recalls the 
source, composition, method of manufacture (i.e. isolation 
from plant or animal source or synthetic methods), chemical 
and physical properties, activity and mode of action of the 
various chemical compounds now prepared for use in the 
practice of pharmacy and medicine or as a basis with which 
to formulate a research project that will lead to the prepara- 
tion of a new medicinal agent. 


Much of our future research in the preparation of new 
drugs and an understanding of the mode of action of some of 
the drugs we now have rests upon a more complete understand- 
ing of the fundamental biological processes that involve sim- 
ple and complex enzyme systems in man, animals and bacteria. 
At the present time one phase of pharmaceutical chemistry is 
concerned with new medicinal agents and can be roughly clas- 


"Read before the Conference of Teachers of Graduate Instruction at the 
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sified as follows: 1) The synthesis of new drugs that are 
structurally related to known active compounds in an attempt 
to improve upon them. Some of this is “hit and miss” research 
and some of it is guided by certain theories of activities. 2) 
The preparation of new drugs that are related in structure to 
some compound that is part of an enzyme system such as a 
co-enzyme. 3) The “hit and miss” type of the synthesis of 
an effective medicinal agent. This type of research can lead 
to the preparation of a wide variety of drugs some of which 
on the one hand can yield physiologically active compounds. 
4) The isolation of an active substance from plant, animal and 
bacterial sources. Until such future time as we may have a 
more complete understanding of biological processes, the above 
methods of approach must be followed. Some of these methods 
are rational and effective insofar as our present knowledge is 
concerned. This is just one phase of pharmaceutical chemistry 
which is perhaps the most attractive and, if I may use the 
term, “glamorous”. Most true scientists do not look for glam- 
our as one of the rewards of their tedious efforts. The sat- 
isfaction of a job well done suffices for most scientists. 


This phase, as weil as other phases, of pharmaceutical 
chemistry research are carried on by both educational institu- 
tions and commercial concerns. The latter primarily in search 
of medicinal agents to sell and the former primarily for the 
advancement of knowledge in the various fields of science in- 
volved. 


There are other phases of research and teaching in phar- 
maceutical chemistry and because of the wide scope of know- 
ledge required to successfully carry on in this field, leads to the 
conclusion that a definition of a pharmaceutical chemist might 
be in order. I have asked others to define a pharmaceutical 
chemist, but no satisfactory definition was obtained. I for 
one do not care to give a concrete definition. On the face of it, 
it might appear that the pharmaceutial chemist is a “jack 
of all trades” and master of none. Be that as it may, his 
diversified knowledge is necessary in some phases of phar- 
maceutical chemistry research in order to conceive of prob- 
lems in his field of research. The pure organic chemist, biv- 
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chemist or physiological chemist has had training along such 
narrow lines that generally speaking he is not able, without 
further study, to conceive of research problems in the fields 
of medicinal products. Time will not permit me to elaborate 
on this point but I am sure that others in the field of phar- 
maceutical chemistry will understand. 


Because the two papers to be given at this section deal 
essentially with pharmaceutical chemistry at the graduate 
level and presumably these papers will deal in part with 
courses given, I should like to express an opinion along these 
lines. A syllabus with some degree of flexiblity is highly 
desirable and necessary for the undergraduate program. At 
present I do not visualize a cut and dried syllabus for the grad- 
uate school. On the contrary, I believe that a certain amount 
of diversification of instruction among the graduate schools in 
pharmacy is highly desirable for reasons that are apparent to 
most of us. Nevertheless, I feel that several courses with a 
given course content, both didactic and laboratory instruction 
should represent a part of all graduate programs given in the 
major field in all graduate schools in the colleges of pharmacy. 
At present, I doubt very much that this is the case. I believe 
that through cooperation and rationalization these courses 
can be formulated and agreed upon and if need be made a 
part, for the present at least, of an imaginary graduate sylHla- 
bus. Such unanimity of opinion will add to the substantiality 
and prestige of graduate instruction in the colleges of phar- 
macy throughout the United States. Therefore, I make a plea 
that some action be taken along these lines by those in this 
section who are interested in this problem. Furthermore, 
textbooks for these courses, both didactic and laboratory, are 
also needed very much as no satisfactory textbooks are avail- 
able today. Very acceptable textbooks to be used as adjuncts 
for graduate instruction would serve a number of purposes. 
1) Insure the graduate student, irrespective of the college at- 
tended, that he would obtain substantially the same course 
content in these courses. 2) Relieve the professor of the 
tedious duty of attempting to keep such notes adequately com- 
plete in so many diversified subjects thus releasing his time 
to be devoted to more productive efforts. 3) Enhance the 
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prestige of pharmaceutical chemistry. Such books should not 
be attempted by a single author because I feel a much better 
job could be accomplished by the cooperation of a number of 
authors. I therefore make a second plea that some action be 
taken along these lines by those in this section interested in 
this problem. 


I do not want my above comments to be taken to mean that 
I believe in rigid standardization. In the courses that might be 
agreed upon there should be room for flexibility of instruction. 
These courses, if properly chosen, will lead toward more com- 
plete and adequate instruction at the graduate level. It must 
be kept in mind, however, that not all the fundamental course 
work for graduate students in pharmaceutical chemistry is 
given in the colleges of pharmacy. Much of his training is 
obtained by taking courses in other departments such as or- 
ganic chemistry, physiological chemistry, etc. Because this 
training is also very important, a prospective graduate student 
should choose a university where he can best obtain a com- 
plete and rounded education. This will make him better qual- 
ified to carry on in his chosen profession. 


I sincerely hope that in this postwar period when many in 
industry are turning out so much “Jerry built’ merchandise, 
that pharmacy will seize this opportunity when so many stvu- 
dents want to enter graduate work, to build a foundation in 
graduate instruction which will have sound, far reaching, and 
lasting effects. I for one feel that it is a difficult job made 
more difficult by the very nature of the subjects involved. 


The subject of research can be a lengthy one, and I shall 
not attempt to discuss it in this address. However, the term 
“worthwhile research” has been used by others with reference 
to research turned out by the colleges of pharmacy. I think 
the statement “worthwhile research” should be used very 
cautiously. Because the results of some research project does 
not have some immediate and direct application, does not imply 
that the research is worthless. All the results of research, if 
carefully conducted and whether the results are positive or 
negative, are worthwhile. I suppose, by virtue of their calling, 
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that pharmaceutical chemists should engage in research that 
will better the profession of pharmacy and medicine. This 
may primarily be classified as applied research. Some prob- 
lems may necessitate the development of pure research. How- 
ever, lest we be too severely criticized by others, I feel that 
some pure research should come from colleges of pharmacy. 
One has only to recall some of the discoveries made by such 
men as Scheele, Serturner, Pelletier, Mueller, Thenard and 
others in order to realize that pure research bears fruit in more 
ways than one. 


Success in research may come to those who are naturally 
gifted along these lines or to those whose latent ability is de- 
veloped by competent training. Research is often slow and 
painstaking and often tries the patience of the best of men. 
It should not be looked upon as a field of endeavor in which 
anybody may engage through some fleeting desire. At times 
the researcher may be in ecstasy and at others in the depths 
of despair. But the faithful, diligent and competent are often 
justly rewarded for their well earned efforts. This may ac- 
count in part for the inactivity on the part of many professors 
in pharmacy. We may not have enough of the men who fall 
in this category. If this be true, let us hope that the colleges 
of pharmacy through certain attractive opportunities can in 
the future entice young men who will bring about that which 
we now so highly desire. 


The cancer information program being planned and carried out 
jointly by the American Pharmaceutical Association and the U. S. 
Public Health Service has now reached its third mailing. Over 
12,000 pharmacists are now cooperating in this program. Individual 
pharmacists as well as pharmacy in general are receiving widespread 
commendation for their assistance in the fight against cancer. 
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Pharmaceutical Chemistry at 
the Graduate Level* 


WALTER H. HARTUNG 
School of Pharmacy, University of Maryland 


When your committee asked me to discuss the offerings 
in Pharmaceutical Chemistry to graduate students it was pre- 
sumed, I am sure, that I would describe the program we have 
adopted at Maryland. Naturally we are in favor of this pro- 
gram, but it occurred to me that the best criticism might be 
obtained from former students who have gone through it. 
Accordingly, I asked these former students to give frank 
appraisal of the work taken with us and to offer constructive 
criticisms. I asked for frankness even at the cost of wounded 
feelings. Now let me establish the competence of these critics. 


During the period from 1939 through 1947 a total of 
twenty-two were awarded the Ph.D. at Maryland, major in 
pharmaceutical chemistry. Of these, eight (36 per cent) 
worked on postdoctoral fellowships, four at Northwestern, 
three at Illinois and one is now at Johns Hopkins. These men 
have had to compete with others from other universities and, 
if you will, from other areas of training. I consider it prima 
facie evidence of satisfaction on the part of Northwestern and 
Illinois when these institutions reappoint another Maryland 
pharmaceutical chemist to a vacany created by a former Mary- 
lander’s leaving. 


The twenty-two doctors were employed, at the time of 
the questionnaire, as follows: Teachers, 8. Among these are 
one dean, a professor in organic chemistry and a professor of 
pharmacology. 


Research chemists in industry, 10. Of these one is not 
employed by the pharmaceutical industry. One is engaged in 


*Read before the Conference of Teachers of Graduate Instruction at the 
1948 meeting in San Francisco. 
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what I call pharmacy research. A third was interested in de- 
velopment and production. The remaining seven are engaged in 
pharmaceutical chemistry, that is, working in a chemical lab- 
oratory on problems of purely medicinal chemical interest. 
These men are competing directly with others, particularly 
organic majors, from well established graduate schools. I 
might add that one of the seven is director of research for his 
company, and another is directing the search for fungicides 
for the U. S. Navy. 


Fellows, 2. Two of last year’s men are now getting fur- 
ther training at other institutions. 


Librarian, 1. We have had one woman receive the Ph.D. 
She is now married and serves as an assistant to her husband, 
who is a dentist. However, before her recent marriage she 
made literature surveys for the men working in research lab- 
oratories. 


Retail pharmacist, 1. This man had been employed in 
industry as a development chemist. It seems that he fell heir to 
a profitable retail drug business. 


These facts indicate the competence of the men whose 
opinions and criticisms were solicited. 


Here, in essence, is the program these former students 
were asked to criticize. From students majoring in pharma- 
ceutical chemistry we expect the following: 


Physical chemistry - a minimum of ten semester hours. 
This is the course required of chemistry majors, and we con- 
sider our students chemistry majors. We expect our students, 
therefore, to have completed the prerequisites in mathematics, 
physics, analytical chemistry, etc., before they register for 
physical chemistry. 


Organic chemistry: We expect the student to show con- 
siderable proficiency and competence here. He is asked to 
take courses in advanced organic theory, organic reactions, 
organic syntheses, organic analyses, etc. 
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Analytical Chemistry: This is the most vulnerable part 
in our program. I wish we could offer more, but lack of per- 
sonnel, chiefly, is responsible. However, this deficiency is 
in part compensated by other courses and the qualifying ex- 
amination requirements. At the present time we offer no 
graduate courses labeled analytical chemistry except organic 
qualitative and some pharmaceutical analysis. Whatever con- 
solation there may be, none of the twenty-two has commented 
on this lack, except to state that we ought to offer training 
in instrumental analysis. I agree. But may I add that if we 
ever do offer a course in instrumentation we'll have to guard 
against the temptation of making out of our students gadge- 
teers rather than scientists. 


Inorganic chemistry: We offer no course here. The lack 
is not so serious since the student gets much of the material in 
other courses, e.g., in physical chemistry, study of the rarer 
elements, atomic structure, etc. 


Pharmaceutical chemistry: We operate on the principle 
that the chemistry of things pharmaceutical is no different 
from the chemistry of other things. Pharmaceutical chemistry 
isn’t a different kind of chemistry. It is the same kind of 
chemistry as other kinds. Only the immediate interest is 
different, namely, in things pharmaceutical and medicinal. 
Hence, during the graduate program at Maryland, greater 
emphasis is placed on the fundamentals of all phases of chem- 
istry than on the particulars of pharmaceutical products. We 
feel, for example, that it is more important for the student to 
know what chemical properties to expect from, say, morphine 
when he sees its structural formula than it is for him to mem- 
orize the formula and the equations for its transformation into 
say, metapon. A substantial foundation enables the student 
to grow and build himself “more stately mansions”, even after 
he leaves us. 


Thus, the emphasis is placed on basic courses. The phar- 
maceutical “slant” is provided by: 
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a) the environment 

b) the dissertation problem and concommitant library work 
c) the minors 

d) special courses 


You will note that I put special courses last. I give two such 
courses, one each alternate year. The one is alkaloids, the 
other I call “survey”, in which I cover terpenes, carotenes and 
stereoisomerism. You may say that these subjects are im- 
portant to a pharmaceutical chemist. I agree. But let’s keep 
the emphasis where it belongs. A student who understands 
the basic principles of chemistry is going to dig out for him- 
self a better appreciation of alkaloids, or terpenes, or caro- 
tenes, etc., than the student who knows only the particulars 
about alkaloids, etc., is going to appreciate the fundamentals 
of chemistry. 


I trust this adequately explains our objectives, and our 
courses are organized accordingly. I shall not bore you with 
the details of titles and credit hours. 


Before we will recommend a student to the Graduate Coun- 
cil for Ph.D. candidacy he must, in addition to showing pro- 
ficiency in the laboratory and course work, pass the qualify- 
ing examinations. These comprize four written examinations, 
each designed to be about four hours in length (an occasional 
candidate has required eight hours), given on four successive 
days. These are designed to test the student’s overall under- 
standing of chemistry, and the subject matter of the examin- 
ations is: 


a) inorganic and physical chemistry 

b) organic chemistry 

c) analytical chemistry, covering inorganic qualitative, quanti- 
tative analysis, organic qualitative and quantitative procedures, and 
official and unofficial methods of drug assay. 

d) pharmaceutical and medicinal chemistry. 


Thus far I have said nothing about the minor program 
of the Ph.D. candidate. He has considerable latitude. He may 
take a single or divided minor, selecting from pharmacy, bot- 
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any or pharmacognosy, physiology, bacteriology, pharma- 
cology and physical chemistry. We urge at least a part minor 
in one of the biological sciences. We do not approve a minor 
in organic chemistry; to our way of thinking it would be too 
much like making a minor out of the major. We feel much 
the same way about biochemistry. 


As I said above, twenty-two candidates submitted to that 
program since I came to Maryland. They are now in active 
competition, as earlier indicated, with men trained elsewhere, 
and many are associated with men trained in “other areas”, 
so-called. Here are the comments of sixteen out of the twenty- 
two. Four others also submitted replies, but their comments 
are covered by the following and, hence, are not given in de- 
tail. 


Number 1. 


“As far as courses on the graduate level or other training goes, 
I should have liked two things: 


1. A course in applied psychology—how to handle people, both 
superior and subordinate. 


2. A seminar on what industry expects in a laboratory which 
is not a research lab in the strict sense—; e.g., the necessity 
for investigating the financial aspects of the problem: 

i) availability and cost of materials 
ii) necessity for the production of sizable quantities for 
testing, e.g. 1 to 2 kg. as compared to 10 to 15 grams.” 


Number 2. 


“I can say that I consider the training I received at Maryland to be 
excellent. When I came to Maryland my organic was very weak. 
In fact most pharmacy schools are weak in organic. Fortunately I 
picked up my organic by reviewing and by assisting. I can’t sug- 
gest any other courses to add to the graduate curriculum as it 
stands. In order of importance I would place chemistry of medicinal 
products, advanced organic, identification of organic compounds, 
alkaloids, terpenes. I also wish to emphasize that closer supervision 
of lab techniques and library use should be instituted in order that 
time be saved. What do you think of offering a course in ‘instru- 
mentation’?” 
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Number 3. 


“May I point out some of the things which I consider strong 
points of the Maryland curriculum?—The personal contact with the 
staff which permits that ‘old shot in the arm’ is a valuable adjunct 
to one’s training. The manner in which organic and pharmaceutical 
chemistry are taught seems to be excellent, e. g., first a real brush up 
course as advanced organic, then courses in pharmaceutical, stress- 
ing structural development. Some of the examinations still impress 
me as thought stimulators. While on the subject of examinations, the 
comprehensives should be required before actual laboratory work 
(on the thesis problem) is started. I can remember how some of my 
lab work cleared up when I started studying for my comprehensives. 


“Although I have not actually used physical chemistry in my 
work the fact that I was exposed to (it) has been a definite asset. 
The actual use of physical chemistry is becoming of increasing im- 
portance not only in instrumentation but in a clearer understand- 
ing of trace element chemistry and physical structure of molecules 
and their therapeutic value. At the present time instrumentation 
is becoming a must. The Pharmacopoeia is turning to instrumental 
methods of analysis. If you are training men to be in authority in 
pharmaceutical industry, they must in some way gain a knowledge 
of these tools. Seminars conducted at Maryland were not on a par 
with those conducted at....... 


“I believe that more importance should be attached to report 
writing. I found that I get quite a bit out of writing (weekly, monthly 
and annual) reports; the rehashing of what I have done and the at- 
tempt to put it in writing makes me think of things to do that would 
otherwise go undone. The use of original notes so written as to 
withstand patent investigation was new and novel to me. It would 
seem to me that it would be wise to institute some type of lab- 
oratory record by the graduate student; this would also apply to 
the securing of library references. I would like to have had the 
staff review my working notes and criticize my method of taking 
these.” 


Number 4. 

“I would like to see more emphasis placed on the physico-chemi- 
cal properties of medicinal products.” 
Number 5. 


“At neither (of the two places where I worked as librarian) did 
I experience any difficulties in fulfilling my duties, and I consider 
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this happy circumstance to be a reflection on the training which I 
received. 


“However, writing as a librarian, I must say that the knowledge 
possessed by an unbelievable number of chemists on the means of 
obtaining recorded information leaves much to be desired. Many of 
them cannot even use the index to Chemical Abstracts constructively. 
Correct organic nomenclature has been very much slighted. These 
are conditions of which I know you are aware. However, they ap- 
pear to be so ubiquitous that I feel that all those in a position to al- 
leviate the confusion should do their utmost. Certainly a few hours 
on reviewing C. A. organic nomenclature in front of the 1946 Subject 
Index would be helpful.” 


Number 6. 


“The only things are the obvious ones, such as a good back- 
ground in organic itself at both the undergraduate and graduate 
levels, something along the line of advanced analytical work, train- 
ing in thought along the line of new medicinals, and an analytical ap- 
proach to problems. Training in following thru the thought pro- 
cesses (of the original investigators) on, for example, the structure 
of penicillin, biotin and many others should develop the reasoning 
processes apparently being neglected in present day education at 
the lower levels.” 


Number 7. 


“I approve very much of the courses given in alkaloids, terpenes, 
stereoisomerism and of the advanced organic I do feel rather strong- 
ly that there is need for a course teaching the trends and patterns of 
the development of synthetic drugs, call it Special Topics for want 
of a beter name, that would give a detailed discussion of chemical 
synthesis and pharmacological findings that have led to the develop- 
ment of the long series of local anesthetics, pressor drugs, antihista- 
mines, etc. 


“Blicke’s chapters on antispasmodics in the Annual Review of 
Biochemistry almost could be used as a section of the course. There 
should be enough historical development to familiarize the students 
with outstanding men and developments, and at the same time suf- 
ficient reference to acquaint the students with the lists of outstand- 
ing review articles should be included. In short this course would 
be a modernized version of your alkaloid course that treats more 
recent developments.” 
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Number 8. 
This student gave a complete outline, which is given below. 


ORGANIC MEDICINAL CHEMISTRY 
AT A GRADUATE LEVEL 


“I. Purpose: To equip a pharmaceutical chemist with the organic 
and pharmaceutical knowledge essential for advanced work 
in his field. 


“II. Prerequisites 
A. Elementary organic chemistry (i.e., presupposing a knowl- 
edge of elementary organic synthesis) 
B. Physical chemistry 
C. Elementary pharmacology 
D. Languages 
1. German 
2. French 
“III. Introduction to organic chemical literature 


A. List 
1. Reference texts and manuals 
2. Reference handbooks 
3. Periodical literature 
4. Other sources 

B. Assigned topics, closely related to the course involving 
students use of above literature sources. 

“TV. Suggested points for study of important and/or modern 

medicinals. 

A. Correlation of structure and structural modifications to 
pharmacological activity. 


B. Structure elucidation of important natural compounds 


1. Correct formula (given first) 
2. General reactions 

3. Degradative reactions 

4. Synthetic reactions 


Other pertinent data 

a. Physical-chemical data 
b. Pharmacological data 
C. Important synthetic reactions 


1. Of laboratory importance or use 
2. Of industrial importance 
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D. List of types of compounds to be stressed 


1. Terpenes 

2. Alkaloids 

3. Amino-acids 

4. Vitamins 

5. Anti-biotics 

6. Hormones 

7. Dyes 

8. Other important types, q. s.” 
Number 9. 


“My feeling is that the school of pharmacy located on a campus 
has a tremendous advantage over isolated schools. A large part of 
the instruction could be provided in the school of chemistry and offer 
the student a much broader outlook on the field as a whole. A strong- 
er background in organic, physical and inorganic could be provided. 
The importance of a good foundation before entering the graduate 
school should not be overloked. The medicinal background of the 
undergraduate pharmacy student offers him several advantages, in 
some ways he is better off than a chemistry major. I say this be- 
cause the training in biological subjects is of advantage. 


“It has always amazed me that the organic chemist trained in 
the school of chemistry knows so little of medicinal chemistry and 
biology. Wouldn’t this man benefit from exposure to men thor- 
oughly trained in medicinal chemistry? It is my feeling that we 
are organic chemists, pure and simple, but with medicinal back- 
grounds. If we have the good base necessary to organic men, then 
we have the advantage over them since the minor training offered 
us gives us a broader outlook on the field.” 


Number 10. 


“For a well rounded curriculum of organic medicinal chemistry 
the following should be included. 


“1. Advanced organic chemistry—the course should include 
the most recent reactions and theoretical aspects of organic chemistry. 
Emphasis should be placed on the medicinal use of various classes 
of compounds, and a correlation of physiological activity with chem- 
ical structure should be made wherever possible. 


“2. Stereochemistry—relative configuration, cis-trans isom- 
erism, restricted rotation, etc. should be discussed and here again 
emphasis on medicinally useful compounds would be desirable. 
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“3. Terpenes and sterols. 
“4. Alkaloids. 
“5. Heterocyclic compounds. 


“6. ‘Chemomedicotherapy’—this course could be extremely 
useful fora man engaged in medicinal research. Perhaps the best 
plan would be to make this a seminar course and have each graduate 
student take the course every year. Every important field of medicinal 
agents would be surveyed and mimeographed copies supplied to 
each student. The seminar would give the student wonderful ex- 
perience in searching through the literature. and the mimeographed 
copies of the report with all references listed would give every one 
a valuable bibliographical summary for these several fields of medi- 
cinal agents. 


“Speaking as a humble chemist who is engaged in the attempted 
synthesis of compounds intended for a specific medicinal use, I feel 
that I am not prepared to tackle my job in the most efficient manner 
possible. Here is what I mean. Say, for example, that the research 
program of interest to my company is in the field of antibacterial 
compounds. What is usually done by me is the following: A liter- 
ature survey puts me up to date as to compounds possessing anti- 
bacterial properties. The mechanism of action of these compounds, 
if discovered. is likewise recorded in order that the compounds that 
will be synthesized might exert their effect similarly. No matter 
how I apply my training or how well I survey the literature, the 
compounds I prepare are still shots in the dark. The philosophy 
in medicinal research seems to be that you should try and see if it 
works. Instead it should be: Why does it work? If I could have 
a training which would enable me to study the mechanism of action 
of medicinal compounds, it would seem to me that the following 
courses would have been among those given: biochemistry, physical 
organic chemistry, thermodynamics, statistics.” 


Number 11. 


“Looking back to my graduate training, I think that mine was 
excellent. What especially convinces me of that are comparisons 
I can frequently make with the more than 100 PhD.’s I work with 
—most of them from the so-called high pressure schools like 
If you want my suggestions for improvement of the curriculum, here 
they are: 

1. A course in sterile, synthetic chemistry to result in pyro- 
genfree products. 

2. Eliminate some of the less important syntheses in the 
alkaloid and terpene courses. 
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3. Stress applications of general reactions in much the same 
manner as Adam’s ‘Organic Reactions’. 

4. A stronger pharmacology minor. 

5. Instruction on the proper keeping of research notebooks 
sounds silly, but I don’t believe that most know how to 
keep complete notes, especially in the eyes of the patent 
attorneys.” 


Number 12. 


“Unfortunately, the term ‘pharmaceutical chemist’ has two sep- 
arate and fairly distinct interpretations entirely dependent upon the 
individual who has directed the graduate in his doctorate work. 
Broadly speaking, he is an ‘organic’ man with a pharmaceutical 
background or a ‘pharmacy’ man with a chemical background. In 
my case, both as a post-doctorate with (Professor ....... ) and 
nee eae Laboratories, I have been in constant competition 
with straight organic majors. Frankly, I feel that I was consid- 
erably handicapped at the beginning. Lack of familiarity with equip- 
ment and laboratory technique was immediately apparent. This was 
essentially overcome by the (post-doctorate) year. The rest has 
been a slow ‘catching-up’ of some of the straight organic back- 
ground. To remedy the situation, as regards the theoretical back- 
ground of the pharmaceutical chemist in basic organic chemistry, 
is impossible without increasing the curriculum and thus making 
the pharmaceutical chemist a ‘super’ organic chemist, that is, a 
straight organic major with additional courses in pharmacology, 
pharmacy, etc. However, with very little difficulty and expense, 
any pharmaceutical chemist could be as fine a laboratory man as the 
organic chemist in performing the same tasks.” 


Number 13. 


“I have come to the conclusion that the Ph.D. from a pharmacy 
school is of value only when the degree is taken in pharmacy—not 
pharmaceutical chemistry. After all, who in the ‘first ten-ers’ in the 
field of medicinal chemistry has a pharmaceutical background? 

“IT am well qualified for the position I now hold, but if I had 
the opportunity to relive my graduate days, I would arrange the 
following modifications: 

1. A course in patent law for chemists. 
More intensive work in organic syntheses. 
Less emphasis should be placed on minor subjects, courses 
in pharmacology, physical chemistry, etc. In industry 
a research chemist is not asked to test his compounds 
physiologically; pharmacologists are available for this 
work. Why are such courses emphasized as minors? 
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4. A course in industrial chemistry would be helpful, some- 
thing to prepare the student for the change from academ- 
ic interests to those characteristic of industrial houses. 

5. A post-doctorate fellowship—in another university.” 


Number 14. 


“I have no criticism with the graduate courses which were offered 
to me in chemistry. There is one course that I believe the boys in 
your graduate study should have which I don’t believe you offer. 
I was lucky enough to be able to audit such a course during my 
post-doctorate. I refer to a course in name reactions where they 
are studied from the angle of grouping all reactions together which 
link carbon to carbon, carbon to oxygen, carbon to nitrogen, etc. 


“The other thing I would like to see—is a course or 
courses offered which would give the student a complete background 
on each and every type of compound that is used in pharmacy and 
medicine. You do that of course in the field of amines, but take for 
example the antispasmodic field. There the student should be given 
the historical background of the papaverine group and atropine, told 
of their desirable features and their shortcomings, shown what has 
been done in the alteration of these two compounds to find better 
ones, shown what appear to be desirable changes and what are un- 
desirable, told which products are in use in the field, why they 
are being used and also—what they need for improved action. 


“If this complete picture were given to the student for local an- 
esthetics, antispasmodics, analgesics, cholinergics, antibiotics, etc., 
then when he started with a job with a research staff he would not 
have to mark time and work on other people’s ideas until he had 
built up sufficient background to start submitting new ideas in the 
particular field. 


“T realize that a great deal of this material is presented in var- 
ious courses, but I believe it would be more beneficial if presented 
in the manner just described. I will elaborate a little more. When 
I started on my antispasmodic program I of course knew of papav- 
erine, syntropan, tresentin and pavatrine, but before I could decide 
what should be tried I had to do a study of all reveiw articles on 
antispasmodics and a literature search to discover all that had been 
done in the way of altering the acids, the amino alcohols, the iso- 
quinolines and open models of papaverine, what changes had im- 
proved the molecules and which had not. I also had to read the 
pharmacology books to find out why the popular compounds are 
used by the M. D.’s and what they lack and how they need to be 
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improved. Only then was I able to think of new ways to alter the 
structures to get the new activity desired. I believe all this could 
be given to the student in fairly condensed form so that after he 
left school he would only need to keep this information up to date 
as time passed. In these reviews the chemistry of patents should be 
stressed. 


“I find that our patent files, classified according to pharmacolo- 
gical activity, are an excellent source of information not only for 
finding out what has been done but for offering suggestions for new 
things.” 


Number 15. 


“First, our graduate training is mainly along the lines of classical, 
descriptive, organic chemistry. Whether we like it or not, organic 
chemistry rapidly is becoming more than a descriptive science and 
one hardly reads a journal article in which concepts of electronic 
interpretations are not applied. Thus, I feel that our present pro- 
gram profitably could be rearranged to include sound courses in 
modern chemical theory along the lines of Watson, Hammet, Rem- 
ick, Wheland, Branch and Calvin. 


“Second, our present training in physical chemistry is inade- 
quate. The one course which we receive is not enough. Advanced 
work should include physical organic chemistry with special empha- 
sis on the techniques and methods which are available to the or- 
ganic chemist for his elucidation of more complex problems; cer- 
tainly the use of a spectrophotometer, the fluorimeter, etc., should 
be familiar to the well-trained organic chemist. 


“Third, I personally feel that a sound training in quantitative 
analysis, especially the micro techniques, would strengthen the pres- 
ent curriculum. How unfortunate that we do not have the oppor- 
tunity to run a single elemental analysis, upon which most of our 
structural organic geometry is based! 


“Finally, there are a host of minor changes, which reflect my 
own inadequacies and (are) not the fault of the curriculum. These in- 
clude a more assiduous attention to note-taking and a broader view 
of the library facilities (such as microfilm, A. S. C. photostating serv- 
ice, use of the Search Room in the Patent Office, etc.). I frankly 
don’t know how such information could be presented to the stu- 
dent (perhaps in seminars?) but the present unorganized methods are 
unsatisfactory.” 


‘ 
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Number 16. 


“My experience at the Research Laboratory indicates 
that your students can more than hold their own against a very large 
number of extant chemists. But having suffered a rather violent 
transition (into the role of a post-doctorate fellowship), I might add 
that some schools seem to be turning out men quite superior to us 
from Maryland. Excepting the difference in student ability, which 
probably exists, the main advantages of the big time school seem to 
be simply industry and alertness. The students here work extremely 
hard. They are given great quantities of problems and library re- 
search to do and are apt to bestested on it along with lecture material. 
Tests involve thought-questions rather than parrot-questions and 
presume upon a knowledge of other subjects. The result of this 
professional attitude is that the students realize they are here to 
learn a subject rather than to pass single, limited courses, and they 
do not complain if they are examined on their knowledge of chem- 
istry rather than on their ability to recite lecture notes blindly. 


“There is an all-pervading air of alertness here which springs 
from the professors and infects all the students. Journals are read 
and discussed as soon as they appear and students planning re- 
search or seminars write men in their fields and get pre-publication 
data. Patents and industrial processes are known and there is no 
avoidance of reactions or articles involving heterocycles or poly- 
all is grist for the mill, and it grinds exceeding fine. 


cycles 


“Then, too, it is time (well past time really) that every one in- 
terested in organic chemistry buckle down and learn the electronic 
theories. Most of my deficiencies, I believe, I can overcome by study, 
but theoretical organic chemistry looms large and dark in my dreams. 
I don’t suppose it’s really very hard; it’s just that it should be learn- 
ed along with all the other facts of organic chemistry because it is 
an interpretation rather than an extension of our knowledge. 


“Perhaps some specific suggestions (will be) more useful to you: 
i) Teach electronic interpretations of organic chemistry. 


ii) Presume a knowledge of elementary organic chemistry and 
teach Chemistry of Medicinal Products in a broader and deeper 
sense of the physiological activity of organic compounds, rather 
than simply a discussion of those compounds currently in vogue as 
drugs. I do not mean, of course, to omit the synthesis and prop- 
erties of complicated drugs, or any reaction peculiar to them. Cor- 
relation of structure and activity is of utmost importance. 
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iii) Give lectures in organic qualitative analysis, including lec- 
tures on general laboratory technique as found in Morton’s book on 
technique. 


iv) Give instructions in the use of the literature and in ap- 
proaching research problems of various types. Discuss value and 
limitations of patents. 


v) Require the seminars to be based on current Chemical Ab- 
stract papers, but involving literature searching for previous work 
on the subject. There should be separate seminars in chemistry of 
medicinal products and organic chemistry. 


vi) The following would be desirable if possible: 

a. Glass blowing instruction leading to real proficiency 

b. A course on the biographic history of chemistry 

c. Emphasis on commercial and industrial aspects of or- 
ganic chemistry 

d. Practical instruction in electronics and electricity, in- 
involving knowledge of all instruments now in use by 
chemists 


vii) Instill in the students a confidence that what they are learn- 
ing is as new, as advanced and difficult, and as thorough as that 
which even the largest schools give their students. Encourage the 
use of unusual or new reactions and equipment, even though some 
danger might be involved. Encourage the study of reaction mech- 
anisms and variations in reactions based on such study. Expect 
more than they can give you, and make them aim for the moon. 
I've noticed that even dullards can work and are the better for it. 
Demand a professional and industrious atmosphere.” 


I do not know what impression you have, after hearing 
these comments, of our program. That is not my concern at 
this time. I think you will agree that the comments are 
pungent and, coming from men who have had opportunity to 
compare themselves with others of supposedly equal training, 
that they merit attention. I might add that many sent in 
criticism of departments other than chemistry, but I did not 
feel at liberty to include these. 


It is unnecessary for me to amplify on the remarks that 
our former students have made. Some of the recommenda- 
tions vary from the Utopian to the practical. I don’t want to 
“defend” ourselves against some of the sins of omission and 


i 
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commission which they imply. I want merely to summarize 
the general impressions that I obtained from the letters and 
from the discussions. 


1. The general objectives of our program are acceptable. 


2. In the fundamental science courses there is greater need for 
further offerings in theoretical organic and physical chemistry. 


3. There is little demand for revision of the pharmaceutical 
chemistry offerings; the demand is rather for more basic 
courses in order that pharmaceutical and medicinal chem- 
istry, as special applications of chemistry, may be better un- 
derstood. 


4. No recommendations for a change in the minor programs 
were made (except for the one man who questioned the 
minors). Strong, general approval is voiced for pharma- 
cology as part of the minor. 


5. The suggestions respecting literature surveys, reviews of 
patents, seminars are much to the point, and these mat- 
ters deserve careful early consideration. 


6. Recommendations are made for practical courses and of- 
ferings have considerable merit, but they are not basic and 
hence should be accepted as electives. The discreet major 
professor will know where to draw the line. 


Discussion, Charles W. Bauer, Massachusetts College of Pharmay. 
—Teaching pharmaceutical chemistry at the graduate level is a rel- 
atively new assignment for many schools. The problem of giving the 
graduate student in pharmaceutical chemistry a well-rounded pro- 
gram of study under competent and learned instructors, however, is 
not peculiar to these schools alone, as Dr. Hartung’s paper points out. 


The Committee on Pharmaceutical Education at the Graduate 
Level was fortunate to get Dr. Hartung, an experienced teacher and 
research worker, to give us an analysis of this topic. He has made a 
unique approach to this theme, and as he puts it, “at the cost of 
wounded feelings” in order to get an honest and accurate picture 
from those who are most vitally concerned to evaluate our teach- 
ing. The criticisms he received were, however, very complimentary 
and left little room for wounded feelings. The adage that “blood 
is thicker than water” seems to hold true here. The specific gravity 
runs so high in places that one suspects a trace of hyperglycemia. 
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You may feel that Dr. Hartung’s picture of this theme could 
stand a little more coloring along the borders and that a heavier pig- 
mentation might have been accomplished if he had sent his question- 
naire to twenty-two doctors of pharmaceutical chemistry in each of 
twenty-two additional schools. And you might add that at least 8 
of these graduates must be engaged in teaching and 10 must be em- 
ployed in industrial research, and that all of these graduates must 
have received their degrees within the past 8 years. You know why 
Dr. Hartung didn’t and why he couldn’t do this. Hence, we will 
benefit materially if we will take the criticisms and the suggestions 
he did get from those having the degree of doctor of philosophy in 
pharmaceutical chemistry as being typical of our own schools. If 
anyone does not agree with this point of view he is at liberty to 
send out his own questionnaire and prove us wrong. 


If you feel as I do then you are in agreement with most of the 
points Dr. Hartung has made with minor qualifications. May I 
point out a weakness in the validity of some of the criticisms that 
should not be allowed to pass without comment. You have found, 
I am sure, as I have that many of our graduates who are not in the 
teaching profession little realize that the material taught, in prac- 
tically every subject in chemistry, is not a static program. We know 
that the subject matter in every course requires frequent revision 
and that this is being done, even though the name and number of 
the course, and the teacher, are not changed. Many of our alumni 
think that we are teaching the same things in the same way we 
taught them when they were in school. I once heard a man lam- 
bast his alma mater for failing to teach him all about the vitamins 
when he was in school some thirty-odd years ago. I am relatively 
sure that some of the changes that Dr. Hartung’s students have asked 
for have been made and were actually in operation long before he 
received these suggstions. 


On the other hand many of the criticisms are in the form of good 
suggestions on which action has not been taken. It behooves us to 
give these criticisms our best consideration in order to improve the 
quality of our teaching. 


The suggestion that we have more and better seminars in which 
all of the graduate students and faculty in the chemistry depart- 
ment participate is an excellent one. This point impressed me very 
much since it has received so much attention by my immediate as- 
sociates. We are agreed that there is a big difference in the quality 
of seminars. Seminars can and should be placed on a high plane of 


learning. 
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A second suggestion not to be ignored concerns the graduate who 
goes into industrial work. He feels that he has not been given suf- 
ficient training in the commercial and industrial aspects of phar- 
maceutical chemistry. To the graduate these fundamentals are just 
as real as a neutralization equation. One way to correct this de- 
ficiency in teaching pharmaceutical chemistry at the graduate level 
is to supplement our faculties with teachers who have had ade- 
quate industrial training. Our deans are aware of this deficiency 
in our teaching and are doing all they can to correct it. We wish 
them more and more luck in this department. 


A third suggestion is a cross between a complaint and a demand. 
Our graduates complain of inadequate training in note taking and in 
making literature surveys. This, as one graduate puts it, “sounds 
silly” but nevertheless it is true. Putting the blame on the high 
schools or the undergraduate education does not solve this weak- 
ness. A more realistic approach must be made to this problem. Let 
us put the blame where it belongs and admit that this weakness will 
be strengthened when we teachers learn more about it ourselves. 
Then and only then will we be able to correct this deficiency in our 
teaching. 


There are several other points we should discuss but I will limit 
my time to just one more suggestion. A suggestion that came in 
the form of a complaint. Dr. Hartung’s former student was thankful 
for the individual attention he received while in school. He spoke 
of the value of close contact between student and faculty. Frequent 
consultations and progress reports are one way to bring out this at- 
tention that is one of those intangibles so hard to evaluate but which 
is so necessary to the graduate student. I call attention to this point 
because I am afraid that the increase in the number of graduate stu- 
dents is apt to increase the teacher’s load so much that he will be un- 
able to give the graduate student the attention and the time, which is 
not scheduled, that he has been able to give in the past. Teachers of 
graduate students must arrange to have frequent consultations and 
progress reports. This keeps up a sympathetic interest and helps 
many discouraged research worker make a brilliant finish. 


In conclusion, may I compliment Dr. Hartung for bringing us an 
excellent analysis of the problems that face us in teaching pharma- 
ceutical chemistry at the graduate level. We have been helped in 
finding better and still better ways of carrying out this assignment 
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Graduate Study in Pharmaceutical Chemistry at 
College of Pharmacy, University of Washington’ 


LOUIS FISCHER AND LOUIS ARRIGONI 
University of Washington, Seattle 


Graduate study in a college or school of pharmacy pre- 
senting advanced degrees is usually offered in one or more of 
the four generally classified divisions, namely: pharmaceut- 
ical chemistry, pharmacy, pharmacognosy, and pharmacology. 
The various divisions of graduate pharmaceutical education 
are comparable to those in other allied branches, in that the 
respective fields are so broad that no one individual is capable 
of mastering the intricate details of each. The candidate, 
however, by proper selection of advanced courses and research 
problem, is able to specialize in a desired field. The choice of 
major, minors, or supporting subjects requires serious con- 
sideration and sound planning. Two objectives should be 
borne in mind in the selection of these courses, first, the in- 
terests of the candidate and second, proper training in the 
desired field. 


In the field of pharmaceutical chemistry, a trend has 
become increasingly evident directed toward still further 
specialization within its scope. This has been in part activated 
by the arbitrary tendency to subdivide the field into three 
divisions: 1) the synthesis of organic compounds of thera- 
peutic usefulness, the study of their properties, and methods 
for their identification and assay; 2) pharmaceutical en- 
gineering, a field requiring a thorough knowledge of pharmacy 
and chemistry, together with the engineering ability to man- 
ufacture drugs on a commercial scale; 3) phytochemistry, 
which has contributed greatly in producing purified plant 
constituents and antibiotics for use in medicine. 


*Read before the Conference of Teachers of Graduate Instruction at the 
1948 meeting at San Francisco. 
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Although this trend toward specialization within the 
field of pharmaceutical chemistry is apparent to us as well as 
to most other workers in this branch of pharmacy, we feel 
that in many cases the training offered to graduate students 
has been overly specialized. As a result some of these can- 
didates have not been given the minimum background in the 
basic science fields necessary for the implementation of their 
future work in the field of pharmaceutical chemistry as a 
whole. 


This lack of thorough training in cognate and allied 
branches of science is not as disadvantageous to the individ- 
ual whose work, following the completion of his graduate 
study, is restricted to research in the narrow field in which 
he was trained under the supervision of an adequately train- 
ed director. However, it becomes a very serious impediment 
to those who are placed in positions requiring the guidance, 
supervision, and planning of research projects, and especially 
to the large number of advanced degree recipients who are 
called upon to teach chemistry in pharmacy schools. 


Obviously it is impossible to specialize the training in 
pharmaceutical chemistry to the extent that the schools will 
have the opportunity of selecting instructors in pharmaceut- 
ical chemistry who have concentrated their efforts in any one 
of the divisions or branches of chemistry taught in pharmacy 
(with the possible exception of organic chemistry). 


With this in mind we feel that students preparing for the 
doctorate in pharmaceutical chemistry should be required to 
take advanced training in most, and preferably in all, of the 
branches of chemistry he may be called upon to use either in 
teaching, industry, or research. In following this course of 
action, it is the responsibility of his major professor to make 
certain that the student is not merely superficially trained in 
a variety of fields, but is, at the same time, thoroughly or 
specially trained in some aspects of pharmaceutical chemistry. 
By placing emphasis on the proper subject material and choos- 
ing the candidate’s research in line with his chief interests, the 
resulting recipient of a Ph.D. in pharmaceutical chemistry will 
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be capable of coping with the obligations of most positions 
available to him. 


To press the point of diversification of instruction still 
further, we feel that a graduate student should not only broad- 
en his scope of learning as much as possible but that he should 
also come in contact with as many different professors in as 
many departments within his and allied fields as possible. 
In this way the finished student will reflect the teaching, at- 
titudes, philosophy, thinking and to some extent the abilities 
of a variety of leaders in their respective fields rather than 
only those of his major professor and perhaps one or two 
members of the same department. 


We have found at the University of Washington College 
of Pharmacy that the academic and research interests of grad- 
uate students in pharmaceutical chemistry fall into five fairly 
well defined patterns: 


1) Synthesis of organic compounds of possible therapeutic sig- 
nificance. 


2) Synthesis of organic componds along with their pharmacolo- 
gical evaluation. 


3) Phytochemistry 


4) Preparation for analytical, industrial control, and food and 
drug work. 


5) Pharmaceutical Engineering. 


In order to embody the philosophy of teaching that we 
have outlined in the preceding paragraphs, the Pharmaceutical 
Chemistry Department at the University of Washington has 
established an academic regimen for its graduate students, 
which allows for both diversification of over-all training and 
specialization within each of the five lines of interest enumer- 
ated above. 


These advisory programs are built around the require- 


ments of the Graduate School as a nucleus and consist of 
45 credits of work in allied or cognate fields as a minor, 
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45 credits in the major field including courses in instrumen- 
tation, special techniques, plant principles, etc., and 45 credits 
of thesis research in the field of major interest. 


In general, the choice of course work in the minor and 
major fields but especially in the former is predicated upon 
the student’s choice of the five categories listed above. How- 
ever, the courses are chosen on a broad base in order to 
thoroughly train the student in the fundamental concepts 
necessary to carry on integrated research or to teach in the 
various fields of chemistry encountered in the pharmaceutical 
curricula. 


The selection of the student’s thesis research is made 
jointly by the student and this professor in charge. The 
thesis research is chosen to fall within the scope of his ack- 
nowledged interests, preparation, and capabilities. 


In addition to following the above advisory programs we 
have reorganized bi-weekly seminars, attendance at which is 
compulsory for all graduate students in pharmaceutical chem- 
istry. The participants in the seminars, is not confined to 
graduate students in pharmaceutical chemistry but includes 
students and faculty from all the divisions of pharmaceutical 
research and from as many allied fields as possible. 


These seminars, when properly organized to encompass 
a wide variety of allied fields of learning, provide a very val- 
uable type of training to both the students in the audience and 
to those presenting the topic of the day. 


The student making the presentation accrues the follow- 
ing benefits: 


1) Development of technique in organization of heterogenous 
material into a concise, well-organized and instructive talk 
and paper. 


2) Development of a keener appreciation of the usefulness of 
the library as well as an improved ability to use its facilities. 


| 
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3) Practice in speaking on subjects of scientific interest before 
a critical audience as well as the experience of learning to 
present clear and authoritative answers to the scientific 
cross-examination following a presentation. 

4) Practice is acquired in writing scientific abstracts or papers 
when these are distributed to the members of the seminer. 


The student in the audience receives two definite advan- 
tages from seminars. First, he develops a facility for critical 
attention, secondly, and extremely important, he is kept in- 
formed of current and past research both in his specialized 
and allied fields. 


The foregoing points out quite clearly that one of the 
most valuable instruments of instruction for graduate students 
is the diversified type otf seminar, not only from the stand- 
point of the training they receive, but also from the point of 
view of the wide scope of information presented in their own 
and cognate fields. It is almost impossible for any single in- 
dividual to obtain a similar breadth of knowledge in any 
other way. 


The John Hopkins Hospital, in cooperation with the Graduate 
School and the Schoo! of Pharmacy of the University of Maryland, 
announces that internships in pharmacy will be open to a number 
of 1949 or other recent graduates of recognized schools of pharmacy. 
Appointments will be for a period of two years, beginning July 1, 
1949. During this time, interns will devote one-half time to hospital 
pharmacy work and one-half time to graduate study. Upon satis- 
factory completion of the internship and the course of study, Master 
of Science degrees will be conferred by the University of Maryland 
and Certificates of Internship will be awarded by The Johns Hopkins 
Hospital. 

An allowance of $100 per month will be provided by the hospital, 
and the University of Maryland will make a reduction of 25% in 
tuition fees. Complete information regarding fees and curricula can 
be found in the catalog of the School of Pharmacy, copies of which 
may be secured by sending requests to the school at 32 South Greene 
Street, Baltimore 1, Maryland. 


Applications for appointment should be forwarded to Edwin L. 
Crosby, M. D., Director. The Johns Hopkins Hospital, Baltimore 5, 
Maryland not later than April 1, and appointments will be announced 
on or before May 15, 1949. 
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A number of years ago the American Association of Col- 
leges of Pharmacy recognized the need for a careful exam- 
ination and appraisal of pharmaceutical education. After 
thorough study and planning, it was found that such a survey 
was beyond the scope and the financing of the Association. 
However, with the support of other national pharmaceutical 
organizations The Pharmaceutical Survey was started with 
the appointment of The Committee on The Pharmaceutical 
Survey by the American Council on Education in June, 1946. 
Since that date, the American Association of Colleges of Phar- 
macy and the member colleges have looked forward to the 
published reports, and particularly to those relating to phar- 
maceutical education in order that the recommendations could 
be implemented as soon as might be possible. 


Early in December, the “Findings and Recommendations 
of The Pharmaceutical Survey 1948” were placed in the hands 
of the faculties of the colleges of pharmacy and were made 
generally available. A number of the recommendations re- 
quire action on the part of the American Association of Col- 
leges of Pharmacy for their implementation. For this reason 
the Fiftieth Annual Meeting of the Association will be a most 
important one, and although the meeting will be held while 
the colleges are in session, it is essential that each member 
college be adequately represented. 


Each member college should, through their college facul- 
ties, study each of The Survey Recommendations which nec- 
essitates action by the Association, and the official delegate 
must be empowered to act in accordance with the views of the 
faculty of the college which he represents. 


Recognizing the importance and the need of thorough 
study of The Survey Recommendations, the Executive Com- 
mittee at the December, 1948, meeting directed Chairman 
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Burt “to appoint Sub-committees for the purpose of study- 
ing” these recommendations. The Chairman of each Sub-com- 
mittee is a member of the Executive Committee but the mem- 
bers are not so limited. These Sub-committees are to report 
to the Executive Committee at a meeting to be held just prior 
to the annual meeting. After studying the Sub-committee 
Reports, the Executive Committee will make its recommenda- 
tions to the Association. 


With considerable time available for the study of The 
Survey Recommendations by these special committees and by 
studies made by the individual college faculties, a minimum of 
time should be necessary for prompt action toward implement- 
ation at Jacksonville, Florida, in April. 


May I again stress the importance of having each mem- 
ber college represented at the Annual Meeting April 24-26, and 
it is our hope that each of the faculties will be well represented. 


J. Lester Hayman 


New in the Family 


Bonnie May Goldner.—Born October, 1948, daughter of Dr. and 
Mrs. Karl Goldner, University of Tennessee School of Pharmacy. 


Nancy Kay Desmond.—Born December 19, 1948, daughter of 
Mr. and Mrs. Desmond Gibson, School of Pharmacy, University of 


Kansas. 


Kenneth Arnold Dodds.—Born November 14, 1948, son of Dr. and 
Mrs. Alvin Dodds, School of Pharmacy, Medical College of the State 


of South Carolina. 
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Now that the findings and recommendations of The Phar- 
maceutical Survey have appeared in printed form, the body 
pharmaceutic has placed before it a challenge that has not 
been equalled in any field of professional education, and may 
I be so bold as to include the field of general education, in 
modern times. Now that some of the traditional shackles 
limiting pharmaceutical education have been broken and a new 
horizon has been set, we are free to build the pharmaceutical 
curriculum that will best meet the challenge of the new hor- 
izon. After sixteen years of trying to improve the curriculum 
by deleting from or adding to or shuffling within the four 
year area, there are apparently those who have found them- 
selves unable to delete any nonessentials, because there are 
none; and we have not been able to add new courses, because 
there is no place for them; and the shuffling has not produced 
a better sequence of courses. 


The findings of The Pharmaceutical Survey seem to have 
settled two points without a doubt. First, that if the profes- 
sion is to continue to be a “vanquishing” profession, the cur- 
riculum must be extended to meet the needs of modern med- 
ical practice, and secondly, the basic and cultural courses must 
be extended to enable the pharmacist to cope more effectively 
with the problems of citizenship. Any suggestion that in- 
timates that these objectives can be attained by reshaping the 
present four-year curriculum is comparable to giving a baby 
a dose of paragoric to sooth his abdominal pain. It in no 
way gets at the basic cause of the colic, or brings permanent 
relief. 


The whole tone of the findings of The Pharmaceutical 
Survey points toward the necessity of extending the time for 
both basic and professional studies. There is no better justi- 
fication for so doing than is expressed almost dramatically in 
Tables I and II of the admirable and comprehensive report of 
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our Committee on Curriculum, which appeared in the October 
1948 issue of The Journal. In Table No. I, the committee 
tabulates a proposal for a four-year curriculum. The course 
of study outlined in this curriculum is practically the one 
which is standard in the accredited colleges at the present 
time. Table No. II gives a list of subjects which the com- 
mittee considers as “necessary A,’” or “desirable which 
should be added to meet the needs of modern pharmaceutical 
practice. The “necessary” list includes twelve additional sub- 
jects, and the “desirable” list names sixteen. If the commit- 
tee is right, and we think it is, it does not require an individ- 
ual with a super intellect to see that the problem now is es- 
sentially a matter of time, and the best integration of courses 
so as to make the teaching most effective. 


In the other health professions—and in law—the general 
pattern of the arrangement of the cultural and the basic 
courses has become pretty well fixed. The grouping of these 
courses under the headings of pre-medic, pre-dental, and pre- 
law, and the requirement of their completion before entering 
upon the study of the professional courses, has become tra- 
ditional. We have been anticipating the following of this tra- 
ditional pattern in pharmacy when the time came that the 
period of training would be extended. In this issue of The 
Journal under the title of “‘The Organization of the Pharmacy 
Curriculum,” Dr. Earl J. McGrath discusses the wisdom of 
integrating the cultural and basic courses with the profession- 
al ones over a six-year period, rather than following the tra- 
ditional segregation according to the two—four year plan. 
Dr. McGrath discusses the advantages and disadvantages of 
the two plans, and it is evident that the advantages of the in- 
tegrated plan far outnumber those of the segregated. We 
have a living example in our present four-year course of the 
soundness of the principles Dr. McGrath is advocating. Many 
schools do not give a course in beginning pharmacy in the 
freshman year. Even the proposed four-year course suggest- 
ed by the Committee on Curriculum does not suggest it. 


There are some of us who have insisted on giving a course 
in fundamental principles and pharmaceutical preparations, 
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including laboratory work, in the freshman year. Such a 
course can be given without chemical preparation. However, 
the student takes a course in general chemistry concurrently, 
and he realizes in his elementary pharmaceutical study that a 
knowledge of chemistry would be helpful to a better under- 
standing of pharmacy. He does not have to be told that—he 
sees it himself—and it stimulates his interest in chemistry. I 
have never yet seen a student showing great interest in so- 
called pharmaceutical mathematics (which is eighth grade 
arithmetic) when it was carried as an independent subject. 
But, when he sees that a mathematical procedure is necessary 
in the simplest pharmaceutical manipulation, his interest in 
the study of mathematics is stimulated. We have also seen 
that the students’ interest in the study of English is increased 
when he learns for himself that the study of pharmacy requires 
exactness in expression, and the ability to express his thoughts 
clearly and write them with precision. 


Dr. McGrath calls attention to the motivation of the 
student by creating an esprit de corps. This motivation is 
created when he enters the professional studies proper, and 
when he comes in contact with the professional faculty. In our 
own experience, we have found that the students most diffi- 
cult to motivate with the professional spirit are those who 
come to us as transfers from other colleges—especially junior 
and teacher colleges—and who are seeking a short cut to a 
professional career. Happy will be the day when we grant 
no credit for work done in other colleges toward a profession- 
al degree. Medicine learned that lesson a long time ago. 


Dr. McGrath’s studies deserve the highest consideration 
in our efforts at curriculum building. The College of Liberal 
Arts may have made another far-reaching contribution to the 
improvement of the pharmaceutical educative process. 


If we were to bestow a prize for the most inane statement 
made about pharmacautical education in 1948, it would go 
to the man or men who said that a four-year course is suf- 
ficient for the practice of retail pharmacy, but that a six- 
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year course is necessary for those who wish to go into re- 
search or manufacturing or an educational career. Such a 
statement is equivalent to one that a medical man might make 
which would read—“A four-year course in medicine is suf- 
ficient for a doctor who wishes to practice general medicine 
in the country, but a six-year course is necessary for those 
who wish to practice in the city, or who wish to go into a 
specialty.””. We have never heard a doctor make that state- 
ment, nor have we seen it written in medical literature. As 
a matter of fact, medical men hold that the people who live 
in the country are entitled to the same scientific treatment as 
those who live in the city, and, as a matter of fact, the genera! 
practitioner requires even a more comprehensive training to 
give his patients scientific treatment than the doctor in the 
city, for he has to perform all kinds of services, while in the 
city the patient automatically turns to the specialist, whether 
it be for a hayfever test, a circumcision, or an amputation of 
both legs at the hip joint. Exactly the same situation applies 
to the pharmacist. As a matter of fact, the retail pharmacist 
in a one-man store requires a superior knowledge in order to 
serve his community in a professional way than that of the 
man who works in a cosmopolitan center where stores are de- 
partmentalized, and where the individual is confined to a lim- 
ited field and too frequently is told what to do. Then he be- 
comes a cog in a machine. Furthermore, we are clamoring 
these days for a type of education for the pharmacist that wi!] 
better prepare him for the responsibilities of citizenship. 


Certainly, if there is anyone in the whole field of phar- 
macy who should need training for these responsibilities and 
for forceful living in community life, it is the retail druggist 
rather than the laboratory worker or the prescriptionist who 
spends all his days in the protected confines of a prescription 
department, for whether he wants to be or not, he is a gregar- 
ious animal. In other words, the purpose of the longer edu- 
cational program in pharmacy is primarily for the purpose 
of preparing the retail pharmacist to meet the requirements 
of the new horizon which has been set by the forward sweep- 
ing developments in the medical sciences. The suggestion that 
the four-year course is sufficient for the retail pharmacist 
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has the odor of arising from that group which is looking for 
merchandising outlets rather than the improvement of phar- 
maceutical service. It might be that better outlets could be 
found by improving and extending the cultural and profes- 
sional training of pharmacists. 


In these latter days, when we are all fighting valiantly 
with our lips against the socializing of the health professions, 
but voting for an administration that declared as one of its 
major objectives the doing of that very thing, it is not sur- 
prising to find those among us who are so lacking in vision 
as to advocate the elimination of the one-man store. Perhaps 
this is justifiable in metropolitan cities. In the West, how- 
ever, we don’t all live in such cities. Take Montana, for 
example, which is a typical western state. There are 240 
drug stores in Montana. Only 3 of these stores employ 4 
pharmacists; 13 employ 3; 65 employ 2; and the other 159 
have one registered man. These 159 one-man stores are the 
salvation of pharmacy in that state. Eliminate them and the 
vast stretches of the state would be without pharmaceutical 
service, and that territory would become the happy hunting 
ground for the patent medicine vendor. In this western 
country, we have seen great stretches of country abandoned 
by the physician, and the quack has taken his place. This lack 
of medical service in these areas has driven the people to 
clamor for socialized medicine, because in it they see the hope 
of obtaining some kind of medical service for the commun- 
ities in which they live. We can easily add fuel to the fire 
by eliminating the drug store. It would also limit the outlets 
for the manufacturer. 


One by one, with the passing of the years, men who have 
been the kingpins of pharmaceutical education are entering 
other fields of service. Charles W. Johnson was not only a 
kingpin of pharmacy in the state of Washington and on the 
West Coast, he was a pillar of pharmaceutical education 
throughout the nation for a period of half a century. Quiet in 
demeanor, self-effacing in all his actions, vet he lived one of 
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the most forceful lives of our times. When Charles W. John- 
son was in the huddle, there was the assurance that pharma- 
ceutical education was on the march. It always turned out 
that way. We shall cherish his memory and be grateful for 
his service. 


Too little notice has been given to the passing of many 
good women who have contributed through their husbands 
or otherwise to the advancement of pharmacy in our time. 
Three such helpmeets have died in the latter months of 1948. 
Mrs. Helen Louise Boerner, a life-long resident of Iowa City 
and the widow of former Dean Emil J. Boerner of the State 
University of Iowa, died at lowa City’in December at the 
age of 89. Dean Boerner was largely responsible for the es- 
tablishment of the College of Pharmacy in the University, and 
was its first dean. Besides being the wife of a pharmacist, 
Mrs. Boerner’s oldest son, her son in law, and her brother are 
all pharmacists. 


Mrs. Charles E. Mollett, the wife of Dean Emeritus C. E. 
Mollett, who was the first dean of the School of Pharmacy of 
the University of Montana, died in July, and Mrs. L. D. Hav- 
enhill, wife of Dean Emeritus L. D. Havenhill, who served xu 
long period as the second dean of the School of Pharmacy of 
the University of Kansas, died a few weeks later. Those of 
us who have had the privilege of being in the homes of these 
good women are appreciative and grateful for their lives of 
service. 


Rufus A. Lyman 


The University of Minnesota announces that there are now 
available four teaching assistantships in pharmaceutical chemistry, 
three in pharmacy, and two in pharmacognosy. For information, 
address the Dean of the Graduate School. 
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My attention has been drawn by references in an article, which 
is to appear in the forthcoming issue of the Journal of Legal Educa- 
tion, to the many respects in which journals in two fields of pro- 
fessional education can be useful to each other. 


We should like to see the American Journal of Pharmaceutical 
Education regularly, and we should appreciate being placed on your 
mailing list. We should be happy in turn to send the Journal of Legal 
Education to you regularly if you so desire. No doubt there are other 
ways in which we can cooperate in the publication of these periodi- 
cals. If so, we shall be eager to take advantage of them, and we as- 
sure you of our willing cooperation with you at all times. 


Editorial Offices Brainerd Currie 
Duke Station, Durham, N. C. Editor 
October 27, 1948 


Thanks very much for the attention given my letter (Vol. 12, 
No. 3). I did not think of it being published in such a reputable 
journal as the American Journal of Pharmaceutical Education. The 
Journal is really interesting and our students and the faculty espe- 
cially read it assiduously. 


Our enrollment this year reached 1,950. About 500 more than 
last year. Three hundred more were rejected because of space. My 
best wishes for the forward march of the Journal. 


University of Santa Tomas Fr. L. Rodriguez, U. P. 
Manila, P. I Dean 
October 15, 1948 


I am glad to inform you that on November 23, the government of 
India in the Ministry of Health appointed an Indian Pharmacopoeia 
Committee. It is the first time a permanent committee has been ap- 
pointed by the government. Being entirely new in this kind of 
work, the officers in the Ministry nominated persons who are known 
more as administrators than as workers possessing special knowledge 
in the various pharmaceutical fields. Since it is the first attempt, 
we are hoping that the officers in the Ministry will soon see their 
mistake and rectify it so the committee will be more representative 
and useful. 
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The Pharmacy Act of 1948 is also being enforced by the central 
government, and the constitution of the Central Council of Pharmacy 
is also complete. We expect the announcement of the entire per- 
sonnel sometime early next year. The provinces, of course, are going 
very slow and, so far, none of them have enforced the Act. But 
with its enforcement by the central government, the provinces will 
have to fall in line. As soon as this happens, pharmaceutical edu- 
cation will get an impetus in this country, and will make much more 
rapid strides than in the past. 


The Drug Act, also, according to an Indian government communi- 
que, will be enforced strictly from April 1, 1949. Up to this time 
there has been no control over patent and proprietary medicines, 
but now there will be. The events mentioned above are among the 
most important of those occurring in the pharmaceutical field in India. 


7 Lower Rawdon Street M. L. Schroff 
Calcutta, India The Indian Pharmacist 


December 2, 1948 


‘* * * T appreciate your willingness to publish the material in 
my manuscript. (The Application of Plant Growth Regulators In- 
cluding Radiation to Research in Pharmacognosy.) My sole purpose 
in writing it was to attempt to get other persons interested in the 
more experimental phases in pharmacognosy, especially along the 
lines of plant biochemistry and biophysics. From my contacts with 
younger men who are interested in biology as an experimental re- 
search field I feel certain that the exploitation of some of the ideas 
imparted in this manuscript fit the general thinking among phar- 
macognosists who wish to see this special field of pharmacy go for- 
ward. The American Journal of Pharmaceutical Education is read 
with a lot of seriousness among younger men in pharmacy as well 
as those who have grown up with The Journal. James Dille and 
myself have often spoken of the need for aiding the present Editor 
of this Journal in increasing the circulation of it among our younger 
colleagues in the field. I think the publication of papers of scientific 
importance from the educational point of view may aid somewhat 
in doing this. It appears that graduate students who may become 
future leaders in pharmaceutical education would be more interested 
in the scientific research aspect, including extensive bibliographies 
within such papers, so as to want to read The Journal religiously. 
Quite naturally one runs into the nature of literary reviews which 
are published in such journals as “Physiological Reviews’ and 
“Chemical Reviews.” Nevertheless, it seems to me that there is a 
place in The American Journal of Pharmaceutical Education for 
a certain number of these scientific reviews. As a graduate student 
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one often is so engrossed in research that the problems of education 
and teaching are forgotten or become of lesser importance. There- 
fore, a journal such as yours which tends to combine a little of both 
automatically enables such a researcher to see both sides of pharma- 
ceutical education—research and teaching. 


Heber W. Youngken, Jr. 
University of Washington 
November 23, 1948 


I am enclosing the manuscript of a paper which Dr. Goyan 
and I have prepared and which we believe might be of interest to 
readers of The Journal (A Lecture Demonstration Permitting Stu- 
dent Participation in the Use of a Surface Tension Pipette). Al- 
though you usually do not publish papers of such a nature, we have 
not been sure whether it is contrary to the editorial policy of The 
Journal or whether it is simply that no one submits such papers. 
Since we are of the belief that the latter condition prevails, we are 
submitting this paper in hopes that if it is published others in our 
schools will be prompted to pass their new teaching methods on to 
the rest of us through the same channel. 


I for one wish that we might stimulate a little interest in cre- 
ative thinking regarding that which we do day in and day out. Cer- 
tainly the younger men on the various staffs should be interested 
in promoting an exchange of ideas and methods in the interests of 
improving their own teaching. The normal channel for the dis- 
tribution of such ideas is through The Journal, and I believe that 
it would be extremely worthwhile if our teachers were encouraged 
to use this publication more freely for such a purpose. 


Donald C. Brodie 
University of California 
September 9, 1948 


Marriages 


Prof. Harry Leyland, associate professor of biological science, 
Cincinnati College of Pharmacy, and Miss Lucille Sanders of Ash- 
land, Kentucky, on December 18, 1948. 


Mr. Walter M. Markunas, Fordham University College of Phar- 
macy, and Miss Olga Elizabeth Klonduck on November 20, 1948, at 
the St. Joseph Church, Bronx, New York. 
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Notes and News 


University of Arizona, School of Pharmacy:—On December 6, the 
University of Arizona and the druggists of Tucson gave a testi- 
monial dinner in the Hotel Santa Rita, honoring Mr. Newell Stew- 
art of Phoenix upon the fact of his election to the presidency of the 
National Association of Boards of Pharmacy at the San Francisco 
meeting. Mr. Stewart has been active in the national pharmaceutical 
associations, and in his own state as secretary of the Arizona Board 
of Pharmacy and also of the State Pharmaceutical Association for 
many years. He has also been an outstanding citizen, mayor of the 
city of Phoenix and active in church and civic work. The dinner was 
attended by 250 persons, including the governor of the state, the 
mayor of Tucson, the chief administrative officers of the University, 
and members of the board of pharmacy who had served with Mr. 
Stewart through the years.—On January 14, Mr. Leslie Johnson died 
after having suffered from an illness through many months. Mr. 
Johnson was a member of the Arizona board and an oustanding drug- 
gist of the state who was instrumental in establishing the school of 
pharmacy in the university, and to it he gave moral and financial 
support far beyond what might be called the line of duty. He be- 
lieved in his profession, and was willing to sacrifice generously for 
its improvement. 


University of Buffalo, School of Pharmacy.—The School of Phar- 
macy was the first division of the University to exceed its quota in 
the recent community chest campaign.—The weekly two-hour sem- 
inars for seniors, pharmacists, and faculty are now in their third 
year. During the month of October, the discussions were confined 
to the probable impact of The Pharmaceutical Survey upon the phar- 
maceutical curriculum.—Dean A. B. Lemon has been elected presi- 
dent of the newly organized Buffalo Pharmacy Council which is 
composed of delegates elected by all the pharmaceutical organiza- 
tions in and around Buffalo. 


Prof. 


University of Cincinnati, Cincinnati College of Pharmacy. 


Harry Legland, formerly an assistant in chemistry at the University 
of Cincinnati, has joined the pharmacy staff as an associate in the 
department of biological science, replacing Jack Baumring resigned. 
—Dr. Lauretta Fox and Mrs. Minna Stroller have recently published a 
manual devoted to laboratory exercises in general botany. —As a 
result of a state-wide election sponsored by the newly founded Ohio 
Chapter of the American Institute of Chemists, Prof. Simon Mendel- 
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sohn of the pharmacy staff was elected district director with juris- 
diction over all membership matters in Cincinnati and Southern Ohio 
for a term expiring in 1950.—Mr. Alfred Siegel, the noted columnist 
“Cincinnatus” of the Cincinnati Post published an article in that paper 
on December 2, portraying early pharmacy in Cincinnati over the 
past century. The article was based upon historical facts furnished 
by the college of pharmacy, and stressed the approaching centen- 
nial of that institution —Microtomes, kymographs and a considerable 
amount of other physiological apparatus have been acquired by the 
biological department.—The Cincinnati public library recently spon- 
sored an exhibit of publications by local authors in the fields of ap- 
plied science. The collection on display included a volume dealing 
with “Embalming Fluids and Chemical Preservatives” by Prof. Men- 
delsohn, published in 1940. The author also exhibited several relics 
of antiquity from his personal collection that illustrated some of 
the mummification procedures of the ancients.—The seniors and their 
wives were guests of the Eli Lilly Company at Indianapolis on No- 
vember 29-30. 


University of Colorado, College of Pharmacy.—Dr. Harold C. 
Heim was the guest speaker at the November meeting of the Den- 
ver Society of Medical Technicians—Miss Ramona Parkinson was 
the faculty representative who attended the regional convention of 
the Independent Students’ Association held at the University of 
Denver in November. 


University of Connecticut, College of Pharmacy.—tThe first con- 
vocation of the year was held in Calvary Baptist Church, which is 
located next to the college building. Dr. A. N. Jorgensen, president 
of the university, addressed the students, giving a brief history of 
the institution and stating its aims and objectives. He told of the 
plans for the college of pharmacy in the future.—At the November 
convocation, Rabbi Jerome Milano, of the Jewish Center in Dan- 
burg, spoke on the subject “Religion and Creeds.” Plans have been 
made to hold convocations every two weeks throughout the year. 
They will be addressed by speakers on subjects of general interest 
to students.—Dr. Paul Jannke has recently been elected national vice- 
president of the Rho Chi Society. 


George Washingion University, School of Pharmacy.—Dr. Ed- 
ward C. Elliott was the speaker at the November meeting of the 
Student Branch of the A.Ph.A.—Rachmill Schlaifsteyn, a senior phar- 
macy student, has been selected for “Who's Who Among Students in 
American Universities and Colleges.” This is the second time within 
the past two years that a George Washington pharmacy student has 
been so honored. 
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University of Georgia, School of Pharmacy.—A “big brother” 
arrangement is being undertaken in counseling the freshmen students. 
Eighteen outstanding members of the senior pharmacy class are se- 
lected by the faculty as freshmen advisers. Each adviser will aid 
the students assigned to him to become acquainted with the ethics 
and general problems of pharmacy. The plan was devised by the 
Student Branch of the A.Ph.A.—The Alpha Kappa chapter of Rho 
Chi has been established at the university. Sixteen undergraduates 
and three faculty members, (Dr. R. C. Wilson and Profs. F. F. Mil- 
likan and W. D. Strother), are the charter members.—Dr. R. C. Wil- 
son has been elected to serve on the Committee of Regional Council 
for Education.—“The Georgia Pharmacist,” a student quarterly pub- 
lication, is sent to all retail pharmacists in the state-——The Georgia 
Pharmaceutical Association entertained the students and faculty 
with a banquet at the Georgian Hotel on December 7.—According 
to recent studies of the students now enrolled, one-fourth are sons or 
daughters of practicing pharmacists. Approximately 95 per cent 
of them are Georgians. As to the distribution of graduates over the 
last forty years, 72 per cent remained in Georgia to practice their 
profession. Seven per cent went to Florida, and 3 per cent went to 
each of the following states: Tennessee, North Carolina, and Vir- 
ginia. Two per cent went to other states in the south. Ten per cent 
left the southeastern region entirely. The largest number of gradu- 
ates has gone into retail pharmacy. Thirteen per cent entered medi- 
cine. Seven per cent went into industrial pharmacy, and 8 per cent 
entered non-professional fields ——Through cooperation with the col- 
lege of business administration, a course in pharmaceutical account- 
ing is being offered for the benefit of students majoring in pharmacy. 
The course is especially designed to aid those students who intend to 
go into retail pharmacies in small towns in Georgia. 


Creighton University, College of Pharmacy.—Dean W. A. Jar- 
ret attended a conference of the State Board of Health in Lincoln 
in November, the object of which was to decide if there were any 
possible laws governing the practice of pharmacy in the state that 
should be brought to the attention of the next legislature.—Dr. 
Victor E. Levine, who has made a study of Eskimo life and arctic con- 
ditions for many years, recently addressed the Omaha chapter of 
the Reserve Officers’ Association on the topic “The Vast Domain of 
the Artic—Its Importance in Peace and in War.’—New equipment 
has been acquired for ten desks in the physiological laboratory and 
ten analytical balances, two of them being of the chain-o-matic 
type, for the analytical laboratories. 


University of Florida, School of Pharmacy.—Dr. and Mrs. P. A. 
Foote attended the First Pan American Congress of Pharmacy which 
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was held in Havana, Cuba, from December 1 to 8. Dr. Foote rep- 
resented the A.A.C.P. on the Committee for a Pan American Syllabus 
—The Borden award of $300 to a _ senior for excellence in 
scholarship during the first three years of his course was given to 
Henry Douglas Johnson. He was also awarded the Emrich prize 
for high scholarship during the junior year.—The following have 
been initiated into Rho Chi: Lawrence C. Buzzett, Lucien G. Fisches- 
ser, Mae I. Fischesser, Goette Olen Fussell, Jr., William I. Hazlett, 
Jr., Piri Kahlenberg, John C. King, Paul C. Koenig, Mable W. Leon- 
hardt, Stanley Luxemburg, Wallace L. McLeod, Aaron M. Perlman, 
Daniel C. Smith, and Irwin W. Stephens.—Seventy-one students have 
petitioned the A.Ph.A. that a student branch be established at the 
university.—An apparatus for the production of ultra-sonic sound 
waves has been assembled and will be used for research purposes.— 
Dr. L. G. Gramling was re-elected Grand Recorder of Gamma Sig- 
ma Epsilon for another two-year term at the meeting on December 
3 and 4 at the University of Georgia. 


Fordham University, College of Pharmacy.—Dr. J. Harold Wal- 
ton, Ciba Products, Inc., addressed the Alumni Association at its 
November meeting on the “Practical Uses of Sex Hormones.”—The 
Student Branch of the A.Ph.A. and faculty visited the pharmaceutical 
laboratories of Ciba Products, Inc., at Summit, New Jersey, recently. 
—The New York Branch of the A.Ph.A. held its December meeting 
at the college. Dr. Richard Donovick, of the Squibb Institute of 
Medical Research addressed the group on “Further Studies on the 
Dihydrostreptomycins.” 


Howard College, School of Pharmacy, Birmingham.—aA satisfac- 
tory grade on the pharmacy aptitude test is now a requirement for 
admission to the department of pharmacy. Mr. W. C. Hassell, phar- 
macist at the Birmingham Apothecary, has been engaged to take 
Mr. Thomas A. Baker's place as assistant to Dr. A. H. Olive in the 
course in dispensing pharmacy.—Mr. Henry Rau of Steppeville and 
Mr. Elton Kytle of Boaz have been engaged as assistants in the 
pharmacy department.—Physics, qualitative analysis, new and non 
official remedies, hospital pharmacy, principles of accounting, eco- 
nomics and pharmaceutical jurisprudence have been added to the 
obligatory curriculum. This leaves only 12 hours for electives in 
order to satisfy the requirements for graduation.—Our student branch 
of A.Ph.A. now numbers 110. The branch is sponsoring luncheons 
during the fall, winter and spring quarters in which outstanding 
pharmacists of city and state are the speakers.—Professor Eugene 
Brown is studying for the Master of Science degree in pharmacology 
at the medical college of the University of Alabama along with 
three other graduates in pharmacy. One of our graduates is doing 
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graduate work in pharmacology at the University of Florida. We are 
helping deserving students get their pharmaceutical education by 
way of the American Foundation for Pharmaceutical Education un- 
dergraduate fellowships. In order to get help the student must prove 
his scholastic worth by making the deans list, and he canot receive 
help from any other source.—One million dollars has been raised 
to build a new Howard College campus in Edgewood in the suburbs 
of Birmingham. The land has been purchased and the driveways and 
underground conduits are being installed. Present plans call for a 
pharmacy-biology building. 


Idaho State College, College of Pharmacy.—The enrollment in 
the 1948 summer session totaled 181. The work of the session was 
devoted primarily to aiding irregular students so as to orient their 
work into the normal semester offerings. Hereafter only a six week 
summer session will be offered, and there is a possibility that sum- 
mer sessions will be discontinued entirely in the near future.—The 
staff is at work planning to place a five-year program into effect 
by September of 1949.—A drastic curtailment of out of state stu- 
dents has resulted in reducing the freshmen enrollment to 40. Selec- 
tions for admission were made only from the upper percentiles of 
high school graduates.—Because of over crowded conditions in the 
main library, the rapidly expanding pharmacy library has been moved 
into the pharmacy building. The faculty research laboratories have 
been equipped with additional apparatus, including sterilizers, in- 
cubators, constant temperature baths, and pH meters. Equipment 
has also been provided for a manufacturing and a clinical laboratory. 
—Phi Delta Chi has initiated 11 new members, bringing the total 
membership to 45.—The Student Branch of the A.Ph.A. will soon 
publish their own news bulletin which will be distributed to other 
chapters and to the pharmacists of Idaho. 


The State University of Iowa, College of Pharmacy.—Four $1200 
scholarships will be available to graduate students for the 1949-1950 
school year. Applications should be sent to Dean R. A. Keuver at 
an early date——Beverly J. Carlson, °48, was appointed assistant hos- 
pital pharmacist, beginning July 1, 1948, to fill the vacancy cre- 
ated by the resignation of Mildred W. Thompson, '47, who resigned to 
accept a position in the medical department in Kadlec Hospital, 
which is operated in connection with the General Electric company’s 
atomic energy research plant at Richland, Washington.—Mr. A. J. 
Toller of the Toller Drug Company of Sioux City, recently estab- 
lished two resident school-year fee scholarships of $150 each to be 
awarded to deserving students who have completed the second year 
in pharmacy with a minimum grade average of 2.5. The Iowa Phar- 
maceutical Association also recently established one school-year 
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scholarship of $150 to be awarded annually to a deserving student 
who has completed the third year in pharmacy with a minimum 
grade average of 2.5. — Clifton P. Berggren, Lynn A. Laflin, Akira 
D. Moriyasu, Mary E. Wilke, James W. Conine, and Edward R. Ro- 
sheim were recently elected to Rho Chi. — A recent remodelling 
project provided an additional office and an improved storage space 
for special apparatus, chemicals, and office supplies. — Several art- 
icles of new equipment have been purchased for use in the under- 
graduate and research laboratories. Included are: a multiple electric 
furnace for carbon-hydrogen determinations, twenty-five prescrip- 
tion balances, four Voland, all-metal analytical balances, a Dumas 
apparatus for nitrogen determinations, a two unit Kjeldahl distilla- 
tion apparatus, with electric heaters, and a Hobart A-200 mixing 
machine. — Prof. J. W. Jones spoke on “Improving Prescription 
Practice” at five of the Junior Conventions of the Iowa Pharmaceu- 
tical Association, held during the first week of October. 


University of Kansas, School of Pharmacy.—Checks totaling 
$1,000 have been deposited with the Kansas University Endowment 
Association in a fund to be known as the “Dean L. E. Sayre Memor- 
ial Loan Fund,” in honor of the first dean of the school. Former 
Dean L. D. Havenhill and Walter Varnum of Lawrence have been 
active in the collection of these funds since the movement was be- 
gun in 1926. — Dean J. Allen Reese attended the meeting of the 
Midwest Conference of Pharmaceutical Associations held in Dallas, 
Texas, December 4 and 5. — Mr. Mars Wertzberger, district sales 
manager of Abbott Laboratories, gave two guest lectures before the 
pharmacy students on December 10th. His subject was, “A Very 
Important Form of Medication—Water.” He demonstrated the method 
of giving it intravenously in both official and non-official solutions 
containing salts, nutrients, and vitamins. — Dr. Ralph W. Clark, 
Grand Ritualist, and two members of Rho Chapter, John Pistorious 
and Dwight Hunter, attended the Province meeting of Kappa Psi 
in St. Louis during the holidays. 


University of Kansas City, School of Pharmacy. — The Kansas 
City College of Pharmacy, having become a part of the University 
of Kansas City, the alumni association of the former has been asked 
to participate in the activities of the alumni association of the latter. 
— The school has joined the American Institute of the History of 


Pharmacy as an institutional member. — Dr. Leslie Eisenbrandt 
has completed a year of post-graduate study in California, in prepar- 
ation for initiating graduate work in pharmacology. — The school 


of pharmacy was recently elected to membership in the American 
Association of Colleges of Pharmacy and accredited by the Amer- 
ican Council on Pharmaceutical Education. The school began as 
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the Kansas City College of Pharmacy in 1885, and was merged with 
the University of Kansas City in 1943. Since that time a building 
having 10,000 square feet has been constructed for pharmaceutical 
instruction. In September 1946, Dr. Leslie L. Eisenbrandt, former 
director of research at the Kansas City Western Dental College, 
joined the staff of the school as associate professor of pharmacology. 
Dr. Willard M. Hoehn, formerly director of research of George 
A. Breon & Company recently joined the staff as associate professor 
of pharmaceutical chemistry and director of chemical research. — 
The library facilities include the reference library in the building, 
which is supplemented by the University Library and the seven mil- 
lion dollar Linda Hall Library, which has assumed the responsibility 
for all texts and journals for the school of pharmacy. Between the 
three, every domestic and foreign journal of note is available to the 
students and staff. — The Student Branch of the American Pharma- 
ceutical Association will place scientific books in the library in mem- 
ory of Dr. Kenneth Mahony, professor of biology, who died in his home 
in Wisconsin, July 25, 1948. — Awards for excellence in scholarship 
went to Jack Allegre, Lyle Willits, Jewell Clevenger, and Charles 
Greene. — Dr. Hoehn recently accompanied 15 students through the 
Parke Davis and Upjohn manufacturing plants. — Dean Dittrich 
presented a paper entitled “Materials to be Added to the Pharma- 
ceutical Curriculum” before the Sixth District meeting recently at 
Oklahoma City. — The Alumni Association and the Drug Associ- 
ation of Kansas City sponsored the Fourth Annual Seminar held in 
Kansas City in November. An open forum was held with a number 
of guest speakers in attendance. 


Long Island University, Brooklyn College of Pharmacy. Prof. 
Joseph A. Ortolan and Berl S. Alstodt were recently tendered a din- 
ner and presented with gold watches by the college trustees in re- 
cognition of 25 years of service to the institution. — The laboratories 
of zoology and pharmacognosy have been equipped with 25 additional 
microscopes in order to take care of the increase in size of classes. 


University of Maryland, School of Pharmacy. — Classes started 
for the session of 1948-49 on September 27, with a total registration 
of 321 students. Of this number, 76 are freshmen; 6 are veterans 
who were inducted into the armed forces from the school and have 
now returned to complete the course; 34 are graduate students, and 
3 are specials. Of the total number, 179 are veterans, 15 of whom 
are graduate students.—New additions to the teaching staff are as 
follows: assistants in chemistry, Martha Lovell Adams, B.S., Col- 
lege of William and Mary; John G. Magiros, B.S., Maryland; and 
Robert I. Ellin, A.B., John Hopkins University. Dr. George P. Hager, 
Jr., succeeded Dr. Walter H. Hartung as professor of pharmaceutical 
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chemistry, and Dr. Glenn S. Weiland of the school of medicine is 
assisting in quantitative analysis until such time as a full-time in- 
structor is appointed in the department of chemistry in the Arts 
and Science group. Margaret Wong Lew, B.S. in Pharmacy, Mary- 
land, is instructing in pharmacy and is detailed to the hospital phar- 
macy. Assistants in pharmacy are Francis S. Balassone and Jacob 
S. Meyers, both graduates of Maryland. George H. Bryan, B.S. and 
M.S. in Pharmacy, University of Montana, is assisting in pharma- 
cology. Shirly Shulman and Paul A. Pumpian, both graduates of 
Maryland, are assistants in economics and in botany and pharma- 
cognosy, respectively. 


University of Minnesota, College of Pharmacy. — Robert E. Kind 
received the Ph.D. degree at the fall quarter commencement. He 
is in pharmaceutical development work with Sharpe and Dohme, 
Glenolden, Pennsylvania. — On December 7th, Kappa Epsilon Sor- 
ority entertained students and faculty at a Christmas tea. — Hallie 
Bruce, chief pharmacist of University Hospitals, and Dr. Charles V. 
Netz served for the Minneapolis Civil Service Commission as ex- 
aminers of candidates for the position of pharmacist at Minneapolis 
General Hospital—On November 30, the pharmacists of Minnesota 
tendered a testimonial banquet to Hubert H. Humphrey, senator- 
elect, pharmacist, and former mayor of Minneapolis. Drs. Rogers, 
Netz, and Hadley were among the speakers.—C. J. Doran, Jr., C. S. 
Ecanow, K. R. Evarts, M. G. Matthiae, H. J. Rhodes, and H. W. 
Turula are new members of Phi Lambda Upsilon. — The twelfth 
Continuation Study Course for Pharmacists will be offered on Feb- 
ruary 13-15, 1949. 


University of Montana, School of Pharmacy. — The largest en- 
rollment (194) in the history of the school was reached during the 
current term. — Gordon H. Bryan and Glenn H. Hamor have re- 
signed from the staff, the former to continue graduate work in phar- 
macology at the University of Maryland, and the latter to do graduate 
work in pharmaceutical chemistry and serve as a teaching assistant 
in pharmacy at the University of Minnesota. The vacancies their 
resignations created are being filled by Mrs. Dorothy A. Anderson 
and Francis C. Hammerness, both graduates of Montana and both 
having had practical experience in retail pharmacy before entering 
the teaching fields. — Robert Devillechabrolle of Eu, Province of 
Seine, France, who is a graduate of the University of Paris, Faculté 
de Pharmacie, and who before coming to the United States did re- 
search work in hematology in the Faculté de Medicine, and spent 
several months working in drug serology at the Pasteur Institute of 
Lille, has registered for graduate work in pharmacology.—Charles 
McNichol, 1948, has received a check for $500 for his prize winning 
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paper, “Scientific Stock Control,” from the National Association of 
Retail Druggists’ national essay contest. A check for a like amount 
was also awarded the school of pharmacy.—Dean Emeritus C. E. F. 
Mollett has been presented with a plaque by the national organiza- 
tion of Kappa Psi in commemoration of his services as national vice 
regent for the fraternity through a long period of years. 


University of Nebraska, College of Pharmacy.—The University 
Research Council has awarded $300 as a grant-in-aid to Leonard Nel- 
son for research on “Potassium Toxicity and the Protective Action of 
the Amino Acids on Cardiac Measurements.”—The Rho Chi chapters 
of Creighton University and the University of Nebraska held a joint 
meeting in Lincoln on December 20.—Recent equipment acquisi- 
tions include a Parr-Sulfur apparatus, a Micro-Kjeldahl equipment, 
and Beckman Spectrophotometer chamber adapters.—The building 
planning committee of the university issued a report which proposes 
a new building for the college of pharmacy to be built in 1952-53.— 
Fourteen students were initiated into Kappa Psi fraternity on No- 
vember 3. 


University of North Carolina, School of Pharmacy.—An archi- 
tect has been assigned by the University to prepare plans for a new 
pharmacy building for which an appropriation of $966,000 will be 
requested from the State Assembly.—The Phi Delta Chi fraternity 
purchased a house for its permanent quarters.—The Kappa Psi fra- 
ternity was successful in renting a house.—The Rho Chi First Year 
Award was won by William Cash.—The Xi chapter of Rho Chi 
has initiated nine members this year.—The Student Branch of the 
North Carolina Pharmaceutical Association was addressed during the 
fall quarter by Dr. W. H. Hartung on “Changing Trends in Phar- 
macy”; by Dr. H. R. Totten on “Native Trees as the Source of 
Drugs;” and by Mr. I. T. Raemer, chief pharmacist of the Duke Hos- 
pital Pharmacy, on “Hospital Pharmacy.”—The Pharmacy Senate 
recently sponsored the technicolor film, “Intocostrin,” through the 
courtesy of E. R. Squibb and Sons.—Dr. H. O. Thompson is again 
teaching pharmacology at the Nursing School of Watts Hospital in 
Durham.—Dr. Hartung recently addressed the North Carolina Branch 
of the American Chemical Society on “Epinephrine.”—Dean M. L. 
Jacobs was appointed to the Commission on Human Medicine and 
Health Services of the Regional Council on Education, and recently 
attended a three-day meeting at Atlanta, Georgia. 


The Ohio State University, College of Pharmacy.—Dr. John W. 
Nelson recently spoke before the Summit County Pharmaceutical 
Association in Akron on the subject “Sex Hormones.”’—At the De- 
cember commencement, Ismail Amin Abdel-Latif of Cairo, Egypt. 
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was granted the Ph.D. degree. The subject of his dissertation was 
“New Spectophotometric and Fluorometric Methods of Assay for 
Alexandrian Senna Leaves, Applicable to all the Emodin Group of 
Drugs.”—Prof. Clarence M. Brown was the A.Ph.A. representative at 
the inauguration of the President of Heidelberg College, Tiffin, 
Ohio.—On December 3, the annual Christmas party sponsored by 
the Pharmacy Council was held. The gifts exchanged at this party 
are donated to Columbus underprivileged children.—On December 
15 and 16, Dr. E. C. Elliott, Director of The Pharmaceutical Survey, 
and P. H. Costello, Secretary of N.A.B.P., were on the campus in 
connection with inspection for accreditation by the A.C.P.E.—Rho 
Chi initiated seven new members at the close of the fall quarter.—Dr. 
Amos B. Colby recently visited the Purdue University and University 
of Illinois schools of pharmacy to study the manufacturing phar- 
macy facilities. 


Oregon State College, School of Pharmacy.—The school cele- 
brated its golden anniversary on November 12 and 13. The cere- 
monies included a joint meeting of the North Pacific and Student 
Branches of the A.Ph.A., and an open session of the Oregon State 
Pharmaceutical Association—The Student Branch is conducting reg- 
ular monthly meetings, presenting outstanding speakers in the phar- 
maceutical field and pertinent films.—The local chapter of Kappa Psi 
held a reunion of alumni on October 30 and 31.—Rho Chi is spon- 
soring a series of monthly seminars for seniors.—Mrs. Wallace Lam- 
bert (Bethella Sherman ‘47) is employed as pharmacist in the stu- 
dent health service.—Adolph Ziefle, dean emeritus and a member of 
the staff for 34 years was formally retired on July 1.—Prof. Leo A. 
Sciuchetti has been appointed Benton County Red Cross first aid 
chairman. 


Purdue University, School of Pharmacy.—A complete set of Beil- 
stein’s Handbook of Organic Chemistry has been acquired by the 
library.—Following the annual dinner on December 4, awards were 
made as follows: The Borden award consisting of a certificate, the 
inscription of a name on a plaque, and cash in the amount of $300 
went to Laverne DeMong, editor of the Purdue Pharmacist and a 
distinguished student throughout the first three years of his course; 
the Merck award went to Julia Mae Reyburn; the distinguished stu- 
dent award given by the faculty went to Richard K. Verhoestra; the 
Kappa Psi Key, awarded by the national chapter to those students 
who have maintained the highest distinguished rating in their class, 
was presented to Dale W. Blackburn and Richard K. Verhoestra.— 
On December 5 and 6, the school of pharmacy was re-inspected by 
P. H. Costello and Frank Moudry for purposes of accreditation 
under the new standards established by the American Council on 
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Pharmaceutical Education. Dr. Edward C. Elliot accompanied the 
representatives of the Council. This was the first one inspected un- 
der the new standards. 


Rutgers University, College of Pharmacy.—There are 100 new 
students in the freshman class.—Eleanor Stagg, a graduate of the 
New York College for women, has been appointed an instructor in 
the biological sciences.—Ralph T. Fisher of the New Jersey State 
Department of Health is giving a course in public health to the sen- 
ior class—Dr. John M. Cross recently attended a four week course 
in nuclear studies at the Oak Ridge Institute of Nuclear Studies.— 
Martin Blake, a graduate of Fordham, and Andrew Bartilucci, a grad- 
uate of St. John’s College of Pharmacy, have been admitted to the 
Graduate School. 


St. Louis College of Pharmacy and Allied Sciences.—Announce- 
ment is made of an undergraduate course of five years. Upon com- 
pletion of the fourth year of the course, the degree B. S. (Pharmacy) 
is given, and upon the completion of the fifth year, the degree B. S. 
(Industrial Pharmacy) is granted. Graduate courses in Industrial 
Pharmacy as a major, and Quality Control as a major, are also 
being offered leading to the M. S. degree. 


Temple University, School of Pharmacy.—The Board of Direc- 
tors of the Foundation for Therapeutic Research visited the school 
recently and inspected the new building and its equipment. Dean 
H. Evert Kendig was elected a member of the board.—Dean Kendig 
attended a recent meeting of the National Drug Trade Conference.—A 
patent has been issued to Dr. Milhail B. Plungian, assignor to the 
University, on the “Solubilization of Rutin with Methyl Glucamine.” 
—Dr. Herbert M. Cobe recently addressed the Cumberland Valley 
Dental Association and the Clinic Club of Philadelphia on the sub- 
ject “Dental Caries.”” Dr. Cobe is engaged in research with members 
of the dental faculty on the use of sodium fluoride in the preven- 
tion of dental caries. 


The University of Tennessee, School of Pharmacy.—Alpha Nu 
chapter of Rho Chi was installed on December 20, by Dr. Karl 
Goldner, a member of the council. Charter members were Dean 
R. L. Crowe, Drs. Goldner and Musick, and Mr. Bowles of the 
pharmacy faculty, and fifteen members of the graduating class.— 
Bachelor of Science degrees in pharmacy were conferred on 59 stu- 
dents on December 20. The commencement address was delivered 
by Dr. Robert P. Fischelis. His subject was “The World Awaits 
You.”—Mr. Grover C. Bowles has resigned to take a position as 
Chief Pharmacist, Strong Memorial Hospital, University of Rochester, 
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Rochester, New York. W. B. Swafford, a recent graduate of the 
school of pharmacy, has been appointed instructor in pharmacy to 
replace Mr. Bowles.—Dr. Albert Musick spent the Christmas vacation 
in California. 


University of Texas, College of Pharmacy.—For the first time in 
its history, the pharmacy school participated in the annual Texas 
Personnel Conference program, which was held on the university 
campus. Three of the lectures and discussions were of special in- 
terest to pharmacists—Dean Burlage attended eight and Dr. C. O. 
Wilson, two of the district’s meetings of the state association.—Dr. 
Wilburn H. Ferguson of Quito, Equador, recently visited the univer- 
sity campus in the interest of a research program devoted to a study 
of drugs native to the South American jungles. While here he spoke 
before the students concerning drugs and medicinal plants used by 
the head hunters of South America. He exhibited specimens of a 
number of these drugs, as well as a number of shrunken skulls from 
the Amazonian area.—Prof. Ernest Stuhr, because of an allergy de- 
veloped in the Austin region, has resigned and returned to his 
home in Portland, Oregon.—A survey of the freshman students re- 
vealed that 65 entered the university with high school preparation 
only; 111 transferred from junior colleges; 62 from another college in 
the University of Texas; 47 transferred from other colleges in the 
state; and 14 transferred from colleges outside of Texas. Also, 19 
students in the class have an A. B. degree, 14 a B. S. degree, and 
one an A. M. degree. Several of them are registered nurses, one is 
a registered mortician, and one a registered veterinarian.—Members 
of the pharmacy staff who are also members of the graduate faculty 
are revising and perfecting the graduate pharmacy program which 
will lead to the M. S. degree with majors in pharmacy, pharmacog- 
nosy, and pharmaceutical chemistry. 


University of Utah, College of Pharmacy.—The American Coun- 
cil on Pharmaceutical Education has given the school provisional ac- 
creditation for its first two years of instruction which are now be- 
ing given.—The Student Branch of the A.Ph.A. is planning the first 
issue of a publication to be known as the “Pharmic-Ute” which will 
appear during the winter quarter.—C. E. Athas, the Smith-Faus Drug 
Company, John B. Heinz, and the Western Pharmacal Company, all 
of Salt Lake City, and McKesson and Robbins, Inc., of Ogden, have 
purchased new unit prescription desks for the dispensing laboratory. 
An appropriately engraved plate has been affixed to each desk.—On 
December 22, the male pharmacy chorus presented a Christmas recital 
to a group of invited guests in the Utah Union Building. 


Medical College of Virginia, School of Pharmacy.—A combined 
office and laboratory has been recently equipped.—Drs. Smith, Kauf- 
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man, and Neuroth, and the president and executive secretary of the 
Virginia Pharmaceutical Association have been attending various 
meetings of retail druggists throughout the state—Dr. Herbert Mc- 
Kennis, a recent graduate, is also a member of the team. 


State College of Washington, School of Pharmacy.—Mrs. P. H. 
Dirstine is serving as president of the Faculty Wives’ Club this year. 
-——-Lambda Kappa Sigma has recently initiated five, and Rho Chi, 
four new members, including Mr. and Mrs. Su Ming Wang, graduate 
students from Shanghai, China.—Recently, additional space has been 
allocated which will provide for new dispensing, pharmacology, man- 
ufacturing pharmacy, and pharmacognosy laboratories. 


Wayne University. College of Pharmacy.—Dr. Simon Benson 
has been recently appointed assistant professor of physiology and 
pharmacology, and faculty adviser to the student publication, The 
Wayne Pharmic. 


Western Reserve University, School of Pharmacy.—An American 
Foundation for Pharmaceutical Education fellowship of $1200 has 
been awarded Charlotte D. Curtiss, an alumna, who will pursue 
work leading to the Ph.D. degree in pharmacology. William A. 
Feiler, a senior and president of Rho Chi, has been awarded an un- 
dergraduate scholarship of $100.—Kappa Psi fraternity, inactive 
since the beginning of the late war, is being reactivated with thirty- 
eight new initiates ——A Fisher senior titrimeter, a power tablet ma- 
chine, an incubator, a hot-air sterilizer, six new typewriters, a fifty 
gallon steam jacketed kettle, and fifty-five new volumes for the li- 
brary constitute the newly acquired equipment. 


University of Wisconsin, School of Pharmacy.—A laboratory of 
physical pharmacy has just been completed to improve facilities for 
teaching physico-chemical principles. New equipment includes a 
spectrophotometer, interfacial tensiometer, viscosimeter and conduc- 
tivity bridge. This area of instruction and research in the pharmacy 
department is under the direction of Dr. Takeru Higuchi, who was 
formerly engaged in the government’s synthetic rubber research 
program at the University of Akron.—A new micro-combustion fur- 
nace and micro-Kjeldahl apparatus has been added to equipment in 
the pharmaceutical chemistry department.—In the industrial phar- 
macy laboratory, a rotary tablet machine has been obtained to in- 
crease facilities for student instruction and production capacity for 
tablets supplied to dispensaries of Wisconsin state institutions.— 
The school now has a long-term research project under way in med- 
icinal powder technology, using spray-dryer equipment provided last 
year by the University’s Research Committee.—Dr. Joseph V. Swin- 
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tosky became a full-time instructor in pharmacognosy this year, re- 
placing Dr. Amos B. Colby, who accepted a post at Ohio State. 
Dr. Swintosky is also the new faculty adviser of the University Phar- 
maceutical Society, a joint organization representing the student 
branches of the Wisconsin Pharmaceutical Association and the Amer- 
ican Pharmaceutical Association.—A Pharmaceutical Military Science 
Unit of the R. O. T. C., one of four in the country, was established this 
year under a directive from the Army’s Medical Service Corps. Ex- 
cellent progress has been made under Major Ralph D. Arnold, who 
is in charge of the project and is also taking graduate work. His 
assistant is Sgt. Ollan L. Melville—Dr. George Urdang has been 
appointed an honorary consultant to the Army Medical Library by 
the Surgeon General. In December he attended the First Pan- 
American Congress of Pharmacy as a guest of the Congress, serving 
as president of the Section on History of Pharmacy in America.— 
Publications from the American Institute of the History of Phar- 
macy at the school led the British Chemist and Druggist to state 
(October 9, 1948 issue) that the Institute’s position has been confirmed 
“as the world’s center of historical research in pharmacy,” adding: 
“Competent students in all countries will increasingly draw on the 
resources of this institution, now seven years of age.”—Glenn Son- 
nedecker, formerly editor and director of public relations for the 
A.Ph.A., is now at Wisconsin for graduate work in the history of 
pharmacy and science and is serving as assistant to the director of 
the Institute—Miss Shirley Foster, formerly instructor at the Uni- 
versity of Mississippi, is pursuing graduate work and teaching in 
the dispensing laboratory.—Graduate students from overseas include 
Miss Jesusa Concha of the Philippines, Miss Anna Havinga of Hol- 
land, Mohit Chandra Gupta of India and Miss Betty Y. Wu and Y. D. 
Mao of China.—A former student of the late Dean Edward Kremers, 
Dean Patrocino Valenzuela of the University of Philippines school 
of pharmacy, reports that the postwar reestablishment of his insti- 
tution is now being completed. 


University of Wyoming, School of Pharmacy. — Arrangements 
have been made with the college of commerce and industry to give 
three courses in business specifically designed to meet the needs 
of pharmacists. They will be given for the first time in September 
of this year.—President C. D. Humphrey attended a conference on 
December 10, in Denver of representatives from Wyoming, Utah, 
New Mexico, and Colorado at which the possibility of a regional 
school of medicine, dentistry, and veterinary medicine was discussed. 
—A number of additions on the subjects of pharmacy and pharmacog- 
nosy have recently been made to the library. 
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Miscellaneous Items of Interest 


A Memorial 


CHARLES WILLIS JOHNSON 
(1873-1949) 


Charles Willis Johnson, 75, Dean Emeritus of the College of 
Pharmacy, University of Washington, died January 9 at his home af- 
ter a long illness. The impersonal facts concerning who Dean John- 
son was, his educational background, professional accomplishments, 
memberships, and public honors, can be found in such documentaries 
as Who’s Who and American Men of Science. Their portrayals serve 
only to indicate that here was a person of distinction who vigor- 
ously served Pharmacy throughout a long and active life and who 
had his share in the growth and strengthening of the profession. 
They will prove only that the history of modern pharmacy cannot be 
fully told without reference to his contributions. 


Such cold expositions do not tell of the man himself. They do 
not project his character or personality. They enumerate the re- 
sults of his living but they do not tell how he lived. Only his friends 
and intimates can tell you that. 


Born a farmer’s son in Concord, Indiana, his schooling was all 
mid-western. Public schools at St. Joe and Universities at Purdue 
and Michigan led to a Ph. D. and an instructorship in chemistry at 
Iowa State University. After a year there, he came to Washington 
as assistant professor. The following year he became Dean of the 
College of Pharmacy. 


Seattle then was scarcely more than a village. The University 
had but recently been moved to the forested hillside overlooking 
Lake Washington and Lake Union. This 573 acre campus was, for 
all practical purposes, out in the country. It was penetrated by a 
few paths and corduroy roads. The College of Pharmacy was in 
the basement of old Denny Hall. Only a man of courage and vision 
could have seen much future there. Because Dean Johnson was 
such a man, he stayed. He saw the University grow into one of 
the ten largest universities in the nation. He built the College into 
one of the strong professional units of our Association. 


| 

| 

| 

| 


Miscellaneous Items of Interest 211 


To do this, he had to battle tradition, legislatures, factions, and 
work against the handicap of small budgets. He had to make the 
breaks come his way. He kept Washington's prestige alive through- 
out this struggle by his active participation in the national pharma- 
ceutical circles. There still was time to be concerned with the prob- 
lems of non-professional fellowship. He helped organize and so be- 
came a charter member of local Masonic bodies and the Men's Fa- 
culty Club. His family grew to include a boy and two girls. 


Such encompassing interests and activity developed to an ex- 
traordinary degree the many facets of Dr. Johnson's life. His ca- 
pacity for sympathy and understanding was great. His friendships 
were strong and steady. His mental curiosity and intellectual drive 
were terrific. His fighting heart kept him going long after a weaker 
man would have quit. His modesty increased his dignity. One 
never learned from him that he had been president of the Ameri- 
can Association of Colleges of Pharmacy and the American Phar- 
maceutical Association and had been head of other important na- 
tional and local organizations and had been responsible for the suc- 
cess of many a colleague and former student. The reward he most 
wanted was not loud public acclaim, but that the things he strove 
so mightily for were right and that those whom he counselled suc- 
ceeded and became men. 


Yes, Charles Willis Johnson is dead, but only in the mortal 
sense. His passing was purely a physical phenomenon common to 
all men. ‘To those of us who knew him, he is with us still. The 
shadow of death could do no more than remove his body. Spiritually, 
there has been no change. 

L. Wait Rising 


THE AMERICAN ASSOCIATION OF 
COLLEGES OF PHARMACY 


Program of the 
Fiftieth Annual Meeting 


President, J. Lester Hayman; Vice-President, J. Allen Reese; 
President-elect, B. V. Christensen: Secretary-Treasurer, Louis C. 
Zopf,; Chairman of the Executive Committee, Joseph B. Burt. 

Saturday, April 23 
10:00 A. M. Meeting of the Executive Committee 
1:30 P. M. Meeting of the Executive Committee 
Sunday, April 24 
9:30 A. M. Meeting of the Executive Committee 
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FIRST SESSION 
Sunday, April 24, 2:00 P. M. 
Roll call 
Appointment of Committee on Resolutions 
Appointment of Nominating Committee 
Appointment of Auditing Committee 
Report of the President, J. Lester Hayman 
Report of the Secretary-Treasurer, Louis C. Zopf 
Report of the Executive Committee, Joseph B. Burt 
Recommendations from the Executive Committee on the Imple- 
mentations of the Pharmaceutical Survey, Joseph B. Burt 
Report of the Editor of the American Journal of Pharmaceutical 
Education, R. A. Lyman 
Report of the Credentials Committee 
1l. Reports (abstracts) of Standing Committees 
(1) Committee on Relations of Boards and Colleges, Hugo H. 
Schaeter 
(2) Committee on Libraries, Charles O. Lee 
(3) Committee on Activities for Alumni, Linwood F. Tice 
(4) Committee on Problems and Plans, R. A. Lyman 
(5) Committee on Status of Pharmacists in the Govern- 
ment Service, D. B. R. Johnson 
(6) Committee on Educational and Membership Standards, 
Arthur E. James 
(7) Committee on Pharmaceutical Research, Arthur E. 
Schwarting 
(8) Committee on Graduate Study, John E. Christian 
(9) Committee on Curriculum, George L. Webster 


© 


CONFERENCE OF TEACHERS IN GRADUATE INSTRUCTION 
Sunday, April 24, 7:30 P. M. 


Chairman, R. B. Smith, Jr.; Vice-Chairman, Lloyd Harris; Secre- 
tary, Haakon Bang; Representative on the Committee of Conference 
of Teachers, G. P. Hager. 

1. Panel Discussion on Research Problems and Courses Best Suited 
for the Graduate Education of Personne! for: 
Pharmacy Instruction, L. Wait Rising 
Manufacturing Pharmacy, Noel E. Foss 
Hospital Pharmacy, W. Arthur Purdum 
Discussion from the floor. 
2. Accreditation of Graduate Instruction, E. L. Brecht 
3. Proposed By-Laws for the Teachers’ Conferences, John Christian 


Monday, April 25, 9:00 A. M. 


Teachers’ Conferences, see pages following Third Session for programs 
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SECOND SESSION 
Monday, April 25, 2:00 P. M. 


1. The First Pan-American Congress of Pharmacy, Commander W. 
Paul Briggs 

2. Recent Adventures in Accreditation 
Dr. Edward C. Elliott 

3. Report of the American Council on Pharmaceutical Education, 
P. H. Costello 

4. Address of the incoming President, B. V. Christensen 

5. A Method for the Selection of Students Applying for Admission 
to Colleges of Pharmacy, E. R. Serles 

6. To Be or Not To Be, 
Robert P. Fischelis 

7. Our Observations on the Initiation and Conduct of the Pharmacy 
R. O. T. C. Unit at the University of Minnesota, Charles H. Rogers 


Monday, April 25, 6:00 P. M. 


Joint Dinner National Association of Boards of Pharmacy and 
the American Association of Colleges of Pharmacy. 
Address: The Profession of Pharmay as Viewed by an Educator 
Dr. J. Hillis Miller, President, University of Florida 


JOINT MEETING OF TEACHERS’ 
CONFERENCES 
Tuesday, April 26, 9:00 A. M. 


John E. Christian, Chairman, Committee on Teachers’ Conferences 
Proposed By-Laws for the Teachers’ Conferences 


PANEL DISCUSSION 
“The Pharmaceutical Curriculum” 
Moderator, President J. Lester Hayman 


General Education, Lloyd E. Blauch 
Pharmacy, Louis W. Busse 
Administrative Pharmacy, Stephen Wilson 
Chemistry and Mathematics, George L. Webster 
Biological Sciences, Troy C. Daniels 
Open Forum 

THIRD SESSION 

Tuesday, April 26, 2:00 P. M. 


Reports of Special Representatives: 
1. Delegates to the American Council on Education, B. V. Chris- 


tensen 


| 
| 
| 
| 
| 
| 


214 American Journal of Pharmaceutical Education 


2. Representative to the American Council on Pharmaceutical 


Education, B. V. Christensen 


3. Representative to the National Drug Trade Conference, W. Paul 


Briggs 


4. Delegate to the House of Delegates of the American Pharma- 


ceutical Association, Henry S. Johnson 


5. Representative to the National Wholesale Druggist Associa- 


tion, Earl R. Serles 


6. Directors of the American Foundation for Pharmaceutical Ed- 


ucation, H. Evert Kendig 
Recommendations from Teachers’ Conferences 
Report of Historian, George Urdang 
Report of Special Committees 


A. Committee on Predictive and Achievement Tests, Ralph F. 
Voight 

B. Committee on Professional Relations, P. A. Foote 

C. Committee on Personnel Problems, J. Allen Reese 

D. Committee on Emergency Problems, H. Evert Kendig 

E. Committee on Teachers’ Conferences, John E. Christian 

F. Committee on World Congress for Pharmaceutical Education, 
George Urdang 

G. Committee on Audio Visual Education, Donald C. Brodie 

H. Committee on Constitution and By-Laws, B. V. Christensen 


Report of Committee on Resolutions 
Report of Auditing Committee 
Miscellaneous Business 
Election of Officers 
New Business 
Executive Session 
Adjournment 
CONFERENCE OF TEACHERS OF 
PHARMACY 


Chairman, Leslie M. Ohmart; Vice-Chairman, Joseph B. Sprowls; 
Secretary W. Lee Huyck; Representative on the Committee of Con- 


ference of Teachers, A. I. White 
Monday, April 25, 9:00 A. M. 


Call to Order 

Chairman's Address, Leslie M. Ohmart 
Secretary's Report, C. Lee Huyck 
Appointment of Committees 

Open Forum 


PPP 


A Can the Pharmacy Courses be Taught Adequately 


Two Years, F. J. O’Brien 


in 


B’ Is Pharmacy No Longer to be a Major in the Pharma- 


ceutical Curriculum, Keneth Waters 
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C The Effect of the Increased Prescribing of Proprietaries 
on the Teaching of Pharmacy Subjects, Joseph B. 
Sprowls 
1) The Dispensing Course—Its Content and Method, Elmer 
Plein 
Discussion of the Proposed By-Laws of the Committee on Teach- 
ers’ Conferences 
Election of Representatives to the Committee on Teachers’ Con- 
ferences for Two Years 
Election of Officers 
Adjournment 


CONFERENCE OF TEACHERS OF 
BIOLOGICAL SCIENCES 


Chairman, A. E. Schwarting; Vice-Chairman, C. H. Waldron; 


Secretary, E. P. Claus; Representative on the Committee of Confer- 
ence of Teachers, A. F. Voight 


Monday, April 25, 9:00 A. M. 


Call to Order 

Report of the Chairman, A. E. Schwarting 
Secretary’s Report, E. P. Claus 
Appointment of Committees 


PHARMACOGNOSY: 
The Biochemical Approach to Instruction in Pharmacognosy 
Dr. E. E. Roscoe, Idaho State College 
The Organization of the General Course in Pharmacognosy 
According to a Physiological Pattern 
Drs. H. W. Youngken, Jr., and A. C. Neva, University 
of Washington 


PHARMACOLOGY: 
What One May Learn from Experimentation on a Single 
Animal 
Dr. Harald Holck, University of Nebraska 
The Use of Moving Picture Films in Connection with the 
Teaching of Pharmacology 
Dr. R. P. Walton, Medical College of South Carolina 


VISUAL EDUCATION: 
Medical Literature of Pharmaceutical Industry in Visual 


Education 
Dean C. W. Ballard, Columbia University 
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8. Election of Officers 
9. Adjournment 


CONFERENCE OF TEACHERS OF | 
CHEMISTRY 


Chairman, Arthur Osol; Vice-Chairman, Abraham Taub; Secre- 
tary, R. S. Kelley; Representative on the Committee of Conference 
of Teachers, H. G. Hewitt 


Monday, April 25, 9:00 A. M. 


Call to Order 
Report of the Chairman, Arthur Osol | 
Appointment of Committees 
Round Table Discussion, Arthur Osol, Moderator 
“The Colloidal State” 
General Principles 
Content of Course 
Lecture 
Laboratory 
Pharmaceutical Applications 
5. The By-Laws for the Organization of the Conferences 
6. Unfinished Business 
7. New Business 
8 
9 
1 


Report of the Committees 
. Installation of New Officers 
0. Adjournment 


CONFERENCE OF TEACHERS OF 
PHARAMACEUTICAL ECONOMICS 


Chairman, C. W. Bliven; Vice-Chairman, C. I. Cooper, Secretary, 
Arthur P. Wyss; Representative on the Committee of Conference of 
Teachers, Stephen Wilson 


Monday, April 25, 9:00 A. M. 


1. Call to Order 

2. Chairman’s Address, C. W. Bliven 

3. Secretary’s Report, Arthur P. Wyss 

4. Appointment of Committees 

5. A Variation of The Reward System as Applied to Term Papers 
Ralph Bienfang 

6. Experiments With The Problem Type of Examination in Busi- 


ness Subjects for Pharmacy Students 
Paul C. Olsen 
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An Experiment With Pharmaceutical Administration at Howard 
University 
Chauncey I. Cooper 
8. Use of Prescription Pricing Schedules in the Dispensing Phar- 
macy Course 
Arthur P. Wyss 
9. Election of Officers 
10. Adjournment 


AMERICAN INSTITUTE OF THE HISTORY OF PHARMACY 


1. The annual meeting of the Institute will, in compliance with Arti- 
cle VI of the “Articles of Organization,’ be held at Madison, Wis- 
consin, on the first Thursday of April, i. e., on 


April 7, 1949. 


2. At the A.Ph.A. meeting to be held at Jacksonville, Florida, on 
April 24-30 there will be again joint sessions of the A.Ph.A. Section 
on Historical Pharmacy and the American Institute of the History 


of Pharmacy. 


The session, presided over by officers of the A.I1.H.P. will be 
devoted to a series of short papers on Pioneers in American Pharmacy. 


Arthur H. Uhl 
President 


THE TWENTY-SIXTH ANNUAL PLANT SCIENCE SEMINAR 


The Seminar will be held at the University of Wisconsin at 
Madison during the week beginning August 21, 1949. There will be 
no meeting of the Seminar at Jacksonville, Florida, in connection 
with the convention of the National Pharmaceutical Association as 
has been the practice in the past. The officers of the Seminar felt 
that the attendance would be small if held at that time of year, be- 
cause of the impossibility for Seminar members to leave their school 
duties for two weeks at that time of the year. They, therefore, ac- 
cepted Dr. A. H. Uhl’s invitation to meet at Madison in August. Dr. 
Joseph V. Swintosky is acting as local secretary for the meeting and 
is formulating a most profitable program. Members will receive 
future bulletins giving details of the program. 


Edward P. Claus, Secretary 


— 
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Minutes of the Meetings of the Executive Com- 


mittee of the American Association of 
Colleges of Pharmacy 


Chicago, Illinois 
December 10-11, 1948 


First Session 


The meeting was called to order by Chairman J. B. Burt at 
10 a. m. Members present: President J. L. Hayman, Deans 
G. E. Crossen, H. C. Newton, R. B. Smith, Assistant Dean N. F. 
Foss, Director A. H. Uhl, Editor R. A. Lyman, and Secretary 
L. C. Zopf. 
Dr. Uhl presented the report of the Committee on Pharmacy 
Seminar, suggesting a tentative program for Committee comment 
and discussion. Teaching personnel was suggested with stress 
being placed on teaching methods or the ‘how’ of teaching phar- 
macy. 

Dean Newton moved that the tentative program for the 

Pharmacy Seminar—subject to revision—be accepted and 

approved for presentation by Chairman Burt to the Founda- 

tion at its meeting in January. 

Seconded by Dean Foss. Carried. 
Editor Lyman reported on the progress of the Committee for 
Compiling an Annotated Index for, “The American Journal of 
Pharmaceutical Education.” It was the unanimous opinion that 
such an index was desirable and that the responsibility for con- 
tinuation of the investigation be assumed by the Editor. 
The following recommendation referred from the Association 
was discussed: Proposal that the Committee on Achievement and 
Predictive Testing be authorized to develop a plan for admin- 
istration of predictive and achievement tests as a basis for mem- 
bership in the American Association of Colleges of Pharmacy. 
Dean Smith moved that the A.A.C.P. Committee on Achieve- 
ment and Predictive Testing be authorized to design such a test 
to be used as a basis for admission to our schools and colleges. 

Seconded by Dean Foss. Carried. 
Secretary Zopf reported the favorable vote for membership in 
this Association for: 

A—University of Kansas City, School of Pharmacy 

Kansas City, Missouri 
B—Southern College of Pharmacy, Inc. 
Atlanta, Georgia 


1. 

2. 

3. 
4. 
5. 
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Chairman Burt read a communication from Secretary Costello 
of the American Council on Pharmaceutical Education, which 
directed attention to a revision of Section III, “Teaching Load 
and Size of Classes” in Standards to be Used as the Basis of Ac- 
creditation of Colleges of Pharmacy. 

A—*“As a general rule, teaching schedules shall not exceed 
sixteen semester hours or twenty-four clock hours per 
week, per teacher, and the number of students per teach- 
er in a class or section, exclusive of lectures, shall not ex- 
ceed thirty.” 

The Secretary was instructed to notify all member schools 
and colleges with regard to the revised standard. 
The method for classification of accredited schools was briefly 
discussed. 
Luncheon Recess 


Dean B. V. Christensen joined the Committee as it reconvened at 
1:20 p. m. 

Secretary Zopf was requested to read the minutes of the San 
Francisco meeting to review the action taken with regard to re- 
ferred resolutions. 

President Hayman reported the elimination of six special com- 
mittees and the appointment of a new Committee on Constitu- 
tion and By-Laws. This action was in keeping with the resolu- 
tion approved at the San Francisco meeting suggesting re-ex- 
amination of all committees and special appointments. 

The following action was taken with regard to Pharmacy Re- 
serve Officers Training Corps Units: 

A—Assistant Dean Foss moved that the Secretary indicate 
the Association’s interest in the establishment of Phar- 
macy R.O.T.C. Units to the Joint-Committee on the 
Status of Pharmacist in the Armed Service for the pur- 
pose of presenting the problem to the Armed Services, 
and 

B—That the Secretary communicate with the deans and 
directors of all member schools, now having R.O.T.C. 
units or eligible therefor; encouraging them to request 
the establishment of a Pharmacy Unit. Local contacts 
as a means of initiating activity not to be overlooked. 

Seconded by Dr. Uhl. Carried. 

President Hayman gave a report of the meeting of The Pharma- 
ceutical Survey Committee. 

After considerable discussion of the six-year course as approved 
by this Association in meeting at San Francisco, Dean Newton 
moved that the degree of Doctor of Pharmacy may be granted on 
the completion of a six-year program of education and training, 
the program to include two years of general education and basic 
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13. 


14. 


15. 


16. 


18. 


19. 


science training and four years of professional education and 
training in an accredited college of pharmacy. 
Seconded by President Hayman. Carried. 
All recommendations from the Findings and Recommendations of 
of The Pharmaceutical Survey 1948, directed to the American As- 
sociation of Colleges of Pharmacy were read and discussed. 
Recommendation 2 of Section IV, “Student Selection, Guid- 
ance and Testing.” 
Dean Crossen moved that this recommendation be referred 
to the Committee on Achievement and Predictive Testing. 
Seconded by Dr. Uhl. Carried. 
Recommendation 2 of Section IX, “The Prescription Study,” 
was referred to the Committee on Professional Relations. 
It was with unanimous approval that Chairman Burt 
agreed to appoint Sub-committees for the purpose of 
studying the recommendations of The Survey. Member- 
ship of these Sub-committees not to be limited to the 
Executive Committee, but the Chairman of each Sub- 
committee is to be appointed from the Executive Com- 
mittee membership. 
Means of financing a full-time secretary for the Association were 
discussed. 
Assistant Dean Foss moved that the Chairman appoint a com- 
mittee to develop a well defined business-like proposal and 
program which would outline the need to the Foundation and 
the universities for a full-time secretary. 
Seconded by Dr. Uhl. Carried. 
Dr. Uhl moved that the Association subscribe to membership in 
the Medical Library Association. 
Seconded by Dean Crossen. Carried. 
President Hayman read the report of the Special Committee on 
Time of A.A.C.P. Meetings. The Committee recommended meet- 
ings concurrently with the A. Ph. A. and N. A. B. P. for 1949 
and if the attendance at the 1949 meeting is found to be small 
due to the time of holding such meeting—consideration be given 
to holding the annual meeting of the A. A. C. P. at a time and 
place separate from that of the meetings of the A. Ph. A. . 
The agenda for the Jacksonville meeting was discussed. The 
first meeting of the Executive Committee is scheduled for 10:00 
a. m. Saturday, April 23; the first General Session is scheduled 
for 2:00 p. m. Sunday, April 24. 
Editor Lyman was authorized to print 200 extra copies of the 
list of member schools and colleges for use in the Secretary’s 
office. 
Dr. Fischelis and Secretary Costello were invited to bring mat- 


to 
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ters of mutual interest before the Executive Committee at this 

time. 
Dr. Fischelis, Secretary of the A. Ph. A., discussed the Selec- 
tive Service Act and the results of his questionnaire on de- 
ferment, which had previously been sent to the deans of all 
member colleges. He also submitted a questionnaire on Hospi- 
tal Pharmacy which he indicated would give the Association 
information which they need to answer questionnaires from 
pharmacists and prospective students interested in this field 
of specialization. 
Just shortly before Dr. Fischelis came into the meeting, Sec- 
retary Zopf suggested that the A. A. C. P. should have a 
brochure on Pharmacy which he could mail to students re- 
questing such information. He was instructed to investigate 
such ideas. It was, therefore, suggested to Dr. Fischelis that 
perhaps his questionnaire and that of this Association might 
be combined and submitted as one questionnaire coming from 
the A. A. C. P., since both Associations were interested in 
practically the same type of information. 
Mr. Costello, Secretary of the American Council on Pharma- 
ceutical Education, spoke briefly regarding certain recom- 
mendations referred to the Council and also suggested that 
the attention of all colleges of pharmacy be directed to the 
changes in the accreditation policy and procedure of the 
Council. He approved the renewal of the joint N. A. B. P.— 
A. A. C. P. banquet for the Jacksonville meeting. 

Adjourned 10:00 p. m. 


Second Session 


The meeting was called to order by Chairman J. B. Burt. Mem- 
bers present: President J. L. Hayman, Deans B. V. Christensen, 
G. E. Crossen, H. C. Newton, R. B. Smith, Assistant Dean N. F. 
Foss, Director A. H. Uhl, Editor R. A. Lyman, and Secretary 
L. C. Zopf. 
The minutes of the meeting of December 10 were read, amended 
and approved. 
Dr. Uhl moved that the minutes of the December 10 and 11 meet- 
ing of the Executive Committee be distributed to all member 
colleges. 

Seconded by Dean Smith. Carried. 
Dr. Christensen gave an oral report on the October 10 and 11 
meeting of the American Council on Pharmaceutical Education. 
He mentioned the reorganization of the Council indicating that 
Dr. George D. Beal was elected as President, and Mr. P. H. Cos- 
tello was named as Secretary-Treasurer. The Council was par- 
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24. 


25. 


26. 


ticularly interested in coordination of their efforts with those of 
the Survey Director, Dr. Elliott. 
The Council voted to employ an individual whose title would be 
‘Director of Educational Relations’ and who would be one of 
the members of the Visitation or Inspection Committee. 
The Council is particularly interested in carrying on coordina- 
tion and implementation of The Pharmacy Survey with par- 
ticular reference to the functioning of the Council and its Visi- 
tation Committee. 
Dr. Christensen also suggested that the state boards would be 
invited to observe the inspection and visitation of schools and 
colleges in their respective states; but that the state board mem- 
bers would have no voice in the inspection or final judgment 
of the institutions. It was indicated that one member of each 
board would be invited to represent the boards on the Visita- 
tion Committee. It was the hope of the Council that inspections 
would begin immediately and continue at the rate of two inspcc- 
tions a week until all schools had been visited. 
Dr. Christensen reviewed some of the points and standards for 
accreditation; emphasizing that all accredited colleges were to 
receive the new brochure from the Council within a very few 
weeks. 

Assistant Dean Foss moved that the report be received 

and approved. 

Seconded by Dr. Uhl. Carried. 
Dr. Uhl moved that Dean Christensen be appointed to serve as 
our representative on the American Council of Pharmaceutical 
Education to complete the unexpired term of Dr. Andrew DuMez. 

Seconded by Dean Newton. Carried. 
Dr. Fischelis called indicating that he had further information 
which he wished to discuss with the Executive Committee. He 
was granted the privilege of the floor. 
Dr. Fischelis directed the Committee’s attention to the Selective 
Service Manual and indicated the effect which it might have on 
students enrolled in the colleges of pharmacy. 
Assistant Dean Foss moved that the Secretary communicate with 
the Chairman of the Committee on Emergency Problems instruct- 
ing him to contact Dr. R. P. Fischelis, Chairman of the Commit- 
tee on National Security end Defense, in connection with the 
deferment of pharmacy students and to develop a plan for pres- 
entation to the Executive Committee as promptly as _ possible, 
but not later than April 1, 1949. 

Seconded by President Hayman. Carried. 
Chairman Burt reported that an additional sum of $2,000 had 
been forwarded to the Secretary-Treasurer by the American 
Foundetion for Pharmaceutical Education for financial assist- 
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ance in publishing the October and January issues of the Ameri- 
ican Journal of Pharmaceutical Education. 
Chairman Burt stated that the members of the Foundation’s 
Subcommittee to study the needs of the Journal, Mr. Lawson, 
Mr.* Bellis, and Dean Kendig, were very much interested in the 
success of the Journal and were giving further consideration to 
its needs. 
President Hayman moved that a list of faculty subscribers to the 
American Journal of Pharmaceutical Education be compiled, and 
that a letter encouraging individual faculty subscriptions come 
from the Executive Committee. 
Seconded by Dean Smith. Carried. 
Chairman Burt reported that Dr. Ernest Little had been unable 
to represent this Association as delegate to the First Pan-Ameri- 
can Congress of Pharmacy and that he had requested Commander 
W. Paul Briggs to represent this Association. 
Dr. Uhl moved that the registration fee of $10 for our delegate 
to the First Pan-Ameican Congress of Pharmacy be allowed. 
Seconded by Assistant Dean Foss. Carried. 
Editor Lyman read a communication from Professor Brodie, 
Chairman of the Committee on Audio-Visual Education Aids 
which resulted in the following action: 
Dr. Uhl moved that the expenses be allowed for the publication 
of reprints of the Audio-Visual Education Committee’s “Film 
Catalog” to be made available to the member colleges. 
Seconded by Dean Smith. Carried. 
Dr. Lyman told the Executive Committee that the Claflin Com- 
pany of Lincoln, Nebr., publishers of the Journal have discon- 
tinued business, and that the Jacob North Company is printing 
the January issue. The question of securing bids for publica- 
tion of future issues of the Journal was discussed and Editor Ly- 
man was directed to investigate. 
Dr. Christensen directed the Executive Committee’s attention 
to a communication from Dr. Elliott which enclosed a letter 
from ‘Science Service’ suggesting that after reading the first 
report of The Pharmaceutical Survey, they believed that Sec- 
tion IV of the report indicated the possibility of a project for a 
“Science Talent Search.” 
Dean Crossen moved that the Secretary be instructed to refer 
this communication to the Committee on Predictive and Achieve- 
ment Tests for further study and consultation with Director 
Elliott. 
Seconded by Assistant Dean Foss. Carried. 
The Executive Committee discussed certain details of the April 
meeting leaving suggestions with the President and Secretary 
for implementation. 
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Dr. Uhl moved that the abstracts of Committee reports be lim- 
ited to five minutes, unless in the judgment of the President 
more time is required; to allow as much time for discussion as 
possible, and that the Chairman of each Committee furnish 150 
mimeographed copies of the complete report for distribution 
at the annual meeting. 

Seconded by Dean Newton. Carried. 

33. The Executive Committee urgently requests all deans and faculty 
members to indicate immediately any reports or papers which 
they contemplate presenting at the April meeting in Jackson- 
ville. 

Adjourned at 12:15 p. m. 
Louis C. Zopf 
Secretary-Treasurer 


Items of Human Interest 


Dr. and Mrs. Jack E. Orr, University of Utah, with their daugh- 
ter Judy, spent the Christmas holidays with their parents in Del- 
phic, Indiana. 

Dr. and Mrs. Willis Brewer, University of Utah, and their daugh- 
ter Susan, visited Dr. and Mrs. Woodrow R. Byrum at the University 
of Arizona at Tucson during the holidays. 

Dean L. J. Klotz, Cincinnati College of Pharmacy, was a recent 
visitor in a consulting capacity to the School of Pharmacy of the 
Southwestern State College at Weatherford, Oklahoma. 

Dr. Albert Musick, University of Tennessee, spent the Christmas 
holidays in California. 

Dean and Mrs. Charles H. Rogers of the University of Minne- 
sota College of Pharmacy spent the Christmas holidays with their 
son, Robert Rogers, M. D., who is surgeon with the Fargo, North Da- 
kota, Clinic. 

Dean and Mrs. Dittrich, University of Kansas City, spent the 
Christmas holidays with Dean Dittrich’s parents in Baltimore. 

Dean George Crossen, Oregon State College, and Dean C. I. 
Cooper of Howard University were recent visitors on the University 
of Minnesota campus. 

Rosemary Von Bank, °48, University of Minnesota, spent the sum- 
mer with a hosteling group traveling through the Netherlands, 
France, Italy, and Switzerland. Thelma Muesing, a senior, spent the 
summer with a SPAN group in Western Germany, and Betty Ann 
Hadley will spend the summer of 1949 with such a group in Italy. 
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The Twenty-fifth Annual Plant Science Seminar® 


The silver anniversary of the Plant Science Seminar was held 
at the University of Washington College of Pharmacy and at Mount 
Rainier National Park from August 2 to 5, 1948. Although Seattle is 
about 900 miles from San Francisco, the convention city of the Amer- 
ican Association of Colleges of Pharmacy and the American Pharma- 
ceutical Association, sixty-eight members and guests attended and 
all agreed that the 25th meeting was highly successful. 


Following registration, which was held in Bagley Hall on the 
University of Washington campus, the first session was called to 
order by Chairman Ralph F. Voigt. A cordial welcome was extended 
by Dean Forest J. Goodrich of the College of Pharmacy. In his 
chairman’s address Dr. Voigt indicated not only the need for re- 
search in the field of pharmacognosy but also the excellent oppor- 
tunities for pharmacognosists in general. A moment of silence was 
observed for Dr. Elmer H. Wirth who had passed away since the 
last Seminar. Dr. Wirth’s efforts as secretary of the Seminar for 
14 years, his accomplishments in the field of pharmacognosy, and his 
constant good humor had made him a beloved member of the or- 
ganization . 


Dr. Arthur H. Uhl, President of the American Association of 
Colleges of Pharmacy, encouraged the Seminar to consider methods 
of presenting subject matter as well as the actual subject matter itself. 
His remarks were well received and brought favorable discussion. 
Committees appointed were as follows: Nominating Committee—Dr. 
Franklin J. Bacon, chairman, Mr. John E. Seybert, and Dr. Robertson 
Pratt; Resolutions Committee—Dr. J. Allen Reese, chairman, Dr. Ar- 
thur H. Uhl, and Mr. Dan Ungar. Dr. H. A. Langenhan reported for 
the Local Committee, the other members being Dean Forest J. Good- 
rich and Dr. Heber W. Youngken, Jr., who acted as local secretary. 
Guests were introduced following which Dr E. L. Newcomb, one of 
the original founders of the Plant Science Seminar, congratulated 
the Seminar on its achievements in the past twenty-five years. After 
the meeting adjourned, the group visited the laboratory facilities of 
the College of Pharmacy until twelve-thirty when a delightful lunch- 
eon was served to the members and their guests on the east lawn 
of Bagley Hall. This luncheon was sponsored by the I. P. Callison 
Company of Seattle. Two members of this firm, Mr. Henry Callison, 
the president, and Mr. Paul Tornow, the chief chemist, spoke in- 
formally on the Cascara, Digitalis, and Peppermint Industries of the 
Pacific northwest. At the conclusion of these informative talks the 
group photograph was taken. 


*For the complete report of the Plant Science Seminar see the 1948 Con- 
vention Proceedings of the American Pharmaceutical Association. 
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An afternoon sight-seeing bus trip for the ladies of the Seminar 
was sponsored by Mr. H. D. Pilchard of Wyeth, Incorporated. The 
more scientific-minded members attended the afternoon session 
which was held in Bagley Hall. The theme was “The Application 
of Certain Principles of Plant Physiology to the General Course in 
Pharmacognosy.” Dr. Margaret Dyar of the University of Washing- 
ton botany department spoke on “Plant Physiology as Taught to 
Undergraduate University Students.” Dr. Dyar indicated the need 
for organic chemistry as a background course for a proper understand- 
ing of plant physiology. Dr. George B. Rigg, emeritus professor of 
botany of the University of Washington, spoke on “Material in Plant 
Physiology that can be made Applicable to Problems in Pharma- 
cognosy.” Dr. Rigg humorously recalled some of his experiences 
in teaching pharmaceutical botany to the pharmacy students and 
then pointed out the relationships existing between the physiological 
processes in the plant and the development of the active constituents. 


Following these excellent presentations Dr. Heber W. Youngken, 
Jr., assistant professor of pharmacognosy at the University of Wash- 
ington, presented a well-prepared paper entitled “The Application of 
Plant Growth Regulators Including Radiations to Research in Phar- 
macognosy.” Dr. Youngken covered this subject fully and explained 
some of the experiments which were in process at the greenhouse of 
the pharmacognosy department. To appreciate these research prob- 
lems the remaining time was spent in a tour of the medicinal plant 
gardens and the plant laboratory. Here the Seminarians observed the 
effects of growth stimulants on drug plants and took note of the re- 
sults which indicated whether or not the percentage of active con- 
stituents had been increased. 


That evening at the home of Dean and Mrs. Goodrich in Laurel- 
hurst the Seminar members and guests assembled for a tasty buffet 
dinner. The surroundings were pleasant and cool, and the friendly 
spirit so characteristic of the Seminar was in evidence as the group 
ate in the attractive dining room, the inviting terrace, and the color- 
ful game room of the Goodrich residence. The latter part of the eve- 
ning was spent at the Faculty Men’s Club on the University cam- 
pus where natural color motion pictures of the Pacific northwest 
were exhibited. Bridge and billiards completed a highly enjoyable 
social affair. 


Tuesday morning the session consisted of the presentation of 
papers and a collaborative laboratory exercise. Dr. Robertson Pratt 
of the University of California presented his work on “The Cyto- 
Chemical Mechanisms of Action of Certain Antibiotics.” Dr. Pratt 
discussed the penicillin-resistant organisms as well as those which 
are inactivated by this mold product. His consideration included the 
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various methods of assay of antibiotics. Dr. Heber W. Youngken, 
Sr., of the Massachusetts College of Pharmacy then read a short 
paper entitled “Has Valerian Been Underestimated?” in which he 
stressed the need for reinvestigation of this plant drug. 


A laboratory exercise on Hayfever Pollens occupied the re- 
mainder of the morning. Dr. Edward P. Claus of the University 
of Pittsburgh distributed instruction sheets containing information 
about pollen grains which are a causative factor in pollinosis. Meth- 
ods of examination, identification, and measurement of pollen grains 
and mold spores were presented. Exposed atmospheric slides were 
studied to determine the variety of aerobiological matter. 


The Seminarians then assembled at the Hotel Edmond Meany 
for lunch at which they were the guests of the Curry Laboratories of 
Seattle. Mr. Harold Curry, president of the laboratories, is greatly 
interested in the activities of the Seminar and arranged the lunch- 
eon for the Seminar members and guests. Dr. Raymond B. Allen, 
President of the University of Washington, was the principal speaker. 
He emphasized the importance of team work in medical research and 
cited some of the new products which have been developed through 
cooperation of the workers in allied fields. Following the luncheon 
the Seminarians took their cars and began the ninety mile drive to 
Mount Rainier National Park. Although Mount Rainier could be seen 
from Seattle at the start, the closer the group approached the peak 
the more difficult it was to see through the blanket of fog. Paradise 
Lodge, at an elevation of 5,500 feet, was the final destination and, by 
the time all had arrived, the fog was so dense that visibility was 
zero. 


After quarters had been assigned and dinner was over, the Sem- 
inar gathered in groups to discuss the harrowing details of their fog- 
laden drive until time for the Annual Watermelon Party. This af- 
fair was originated by the late Dr. A. John Schwarz and is a tra- 
ditional feature of the program. Dr. E. T. Bodenberg, the park 
naturalist, first presented a lecture on “The National Park Service” il- 
lustrated by his natural color slides which depicted scenes at Mount 
Ranier and other places of interest. There followed a moment of si- 
lence dedicated to the memory of Dr. Schwarz, Dr. O. P. M. Canis, 
Dr. E. H. Wirth, Mrs. E. L. Newcomb, Miss Sue Ann Youngken, and 
others who had shared in previous Seminar activities. Then in the 
custom of this part of the program, huge slices of watermelon were 
served as well as coffee, ice cream and cake. Musical entertain- 
ment and group singing climaxed a very pleasant evening. 


The dense fog that had closed about Mount Rainier had not lifted 
by the next morning and the temperature was in the thirties. How- 
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ever, a number of hardier Seminarians donned parkas and boots and, 
under the guidance of Dr. Bodenberg, climbed to the timberline. 
Between the snow banks was a pattern of flowers: red pentstemons, 
white anemones and glacier lilies, and blue lupines. In addition, 
many stands of the green hellebore (Veratrum viride) attracted at- 
tention. Following a hearty lunch provided through the generosity 
of S. B. Penick and Company of New York City, everyone was ready 
to start on the afternoon trip. The sun had dispelled most of the 
fog and the higher temperature was conducive to botanizing at the 
base of the snow-covered peaks. 


At 6:30 the annual Seminar Dinner was held at Paradise Inn, a 
short walk from the Lodge. Under the witty direction of Dr. Lang- 
enhan who acted as master of ceremonies the program developed into 
a most entertaining affair. Dr. Uhl told several amusing stories and 
Doctor James C. Munch of Temple University in his own inimitable 
manner convulsed the group with his “Convention to end all Con- 
ventions.” 


It was decided to hold the final business session that evening at 
nine o'clock. The Nominating Committee presented its report and 
the following were elected: chairman, J. Allen Reese, University of 
Kansas; first vice-chairman, Dr. Heber W. Youngken, Jr., University 
of Washington; second vice-chairman, Dr. J. Hampton Hoch, Medi- 
cal college of South Carolina; secretary, Dr. Edward P. Claus, Uni- 
versity of Pittsburgh: members of the Executive Committee, Dr. 
Ralph F. Voigt, University of Illinois; the president and the secre- 
tary. The Resolutions Committee in its report, expressed the ap- 
preciation of the Seminar to all who had taken part in its program 
and, in addition, presented the following resolution: Be it resolved, 
that the Plant Science Seminar, realizing the importance of the de- 
velopment of good teachers in our colleges of pharmacy, express its 
desire to the American Association of Colleges of Pharmacy to co- 
operate in a program for the improvement of our teachers in the 
field of pharmacognosy. The Report on Pharmacognosy of The Phar- 
maceutical Survey was discussed until the small hours of the morn- 
ing at which time the 25th Annual Seminar was adjourned. 


The spirit of informality and good fellowship for which the 
Seminar has become noted was displayed throughout the entire meet- 
ing. New friendships were made and older ones were renewed. The 
thought was expressed by all that to combine a vacation, see old 
friends, and accomplish a stimulating exchange of ideas there is 
nothing better than attendance at a Plant Science Seminar. 


The 16 A. A. C. P. colleges represented were the universities of 
California, Illinois, Purdue, Drake, Iowa, Kansas, Massachusetts Col- 
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lege of Pharmacy, Minnesota, Montana, Ohio State, Western Reserve, 
Pittsburgh, Washington, Wisconsin, and the State College of Wash- 
ington and Temple University. In addition, representatives of the 
University of Wyoming, Boston School of Pharmacy, American Uni- 
versity at Beirut, University of Cairo at Cairo, University of Chat- 
tanoga, chemistry department, and Eli Lilly and Company were in 
attendance. 


Edward P. Claus, Secretary 


In December, The Pharmaceutical Survey released the following 
information relative to the total number of undergraduate studen‘s 
registering in accredited colleges in the fall of 1946, 1947 and 1948. 
The totals were 15,075,—18,105,—and 19,728 respectively. For the 
same years, the total number of graduate students was 253, 302, and 
352, making a grand total in 1948 of 20,080. 1,827 of the undergrad- 
uates and 49 of the graduate students were women. The grand to- 
tal of both undergraduate and graduate G.I. students in the fall of 
1947 and 1948 was 12,333 and 12,209, respectively, of which 67 and 
61 were women. Four of the nine non-accredited schools reported a 
fall enrollment of 875. 


The work of the Joint Committee of the American Pharmaceutical 
Association and the American Social Hygiene Association in the ef- 
fort to eliminate disease deserves the earnest support of all pharma- 
cists and all those engaged in pharmaceutical industry. In a bulle- 
tin issued early in January, Dr. Robert P. Fischelis calls attention to 
the part the year-round activities of the various social hygiene 
agencies have had in bringing closer the goal of eradicating the ven- 
ereal diseases. He also stresses the fact that one of the most im- 
portant parts of any program of disease prevention is an extensive 
and sound program of public information. It is in this phase of the 
program that the pharmacist can be of the greatest assistance. It is 
possible for secretaries of state pharmaceutical associations, colleges, 
all kinds of local pharmaceutical organizations, and individual phar- 
macists to obtain material for distribution and for the construction of 
programs by addressing the American Social Hygiene Association at 
1790 Broadway, New York 19. While the control of disease is an 
every day job, the work is highlighted annually by the use of Social 
Hygiene Day programs which this year are set for February 2. 
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The Pharmaceutical Survey, A Resume” 


A long-range program designed to increase pharmacy’s public- 
service contribution to the health of the nation was disclosed in 
Washington today (November 22, 1948) as the American Council on 
Education published the first section of the findings and recommenda- 
tions of The Pharmaceutical Survey. 


Purpose of The Survey was to insure that pharmacy continues 
to occupy its proper place among the health professions in a post- 
war era marked by expanding opportunities for greater service to 
the public. 


Based on a study covering all phases of the practice of phar- 
macy—with particular emphasis on professional education, The Sur- 
vey’s recommendations are directed toward increasing the phar- 
macist’s prestige and standing in the community and among his fel- 
low professionals in the broad health field. 


Although inaugurated and financed by various segments of 
the profession of pharmacy and the drug industry, supervision of 
The Survey was entrusted to the American Council on Education as 
a means of obtaining an impartial, objective, “outsider’s” viewpoint. 
As Director of The Survey, the Council chose Dr. Edward C. Elliott, 
President Emeritus of Purdue University, who served as Chief of 
the Division of Professional and Technical Training for the War 
Manpower Commission during the last war. 


Upon the urgent recommendation of the American Association 
of Colleges of Pharmacy, the necessary funds for The Survey and the 
work of implementing the recommendations, amounting to $162,000, 
were made available by the American Foundation for Pharmaceutical 


Education. 


Assisted by a staff of specialists, Dr. Elliott made a two and one- 
half year searching analysis of the facts of pharmacy. The material 


*This statement prepared and released by The Survey on November 22, 1948, 
gives a brief story of the objectives, the method of procedure, the results of 
the study, and a prophecy of the distinguished Director of The Survey who 
has set a new horizon for pharmacy. While this story is familiar to most of 
us, we feel that the publication of this brief resume will be scanned and ap- 

reciated by many who may not have followed closely the progress of The 
urvey since its conception. Following this resume, in order to make the 
record complete and give at least a mild recognition to those who have given 
their services so unselfishly, we print a complete list of the personnel of the 
Committee of The Pharmaceutical Survey. —Editor 
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collected and tabulated covers every phase of the practice of phar- 
macy from the salaries of college professors through to the handling 
of prescriptions at the retail drug store level. A large portion of 
this suporting data will be published later in separate volumes. 
Additional recommendations also may be made. 


In preparing the findings and recommendations contained in the 
50-page volume now being released by the Council, Dr. Elliott was 
advised by a 17-man Advisory Committee which included a spokes- 
man for the public as well as representatives of the broad field of 
education and leaders in various phases of the profession of phar- 
macy. He also maintained close contact with various officials of 
leading professional, educational, and other organizations in the 
field of pharmacy. (A listing of these Survey Committee members 
is attached.) 


Survey Director Elliott traveled 40,000 miles in the two and one- 
half years during which he and his staff gathered material for the 
study. He visited 30 colleges of pharmacy, addressed 50 meetings of 
pharmacy groups, and went behind the prescription counters of al- 
most 300 drug stores scattered through 20 states. During the cur- 
rent year he will supervise the implementation of the various phases 
of the Council’s long-range program for improving the profession. 
In fact, footnotes attached to various sections of The Survey find- 
ings indicate that certain steps already have been taken to imple- 
ment parts of the recommendations. 


The Number One objective of The Survey recommendations is to 
provide the nation with an adequate supply of properly trained pro- 
fessional pharmacists to man the nation’s 55,000 retail drug stores 
and the increasing number of hospital pharmacies. The Survey also 
took into account the increasing demand for professional phar- 
macists in the armed forces, various other branches of the govern- 
ment, and in the drug manufacturing and wholesaling fields. 


However, The Survey findings also warn against producing an 
oversupply of pharmacists—a condition which might deprive some 
trained men and women of the opportunity for reaping adequate 
economic rewards and personal satisfactions from the practice of their 
profession. The Survey emphasizes that quality is more important 
than quantity. 


Specific recommendations include: Raising the standards of ad- 
mission to the nation’s 70 colleges of pharmacy; more careful test- 
ing and screening of students during the early college training: 
and efforts on the part of state and local pharmaceutical organiza- 
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tions to encourage young high school men and women of ability and 
personality to seek a career in pharmacy. 


Another recommendation proposed a general overhauling of the 
present four-year college pharmacy course, with greater emphasis 
on the basic pharmaceutical sciences and increased instruction on the 
economic aspects of the practice of pharmacy. In addition, The Sur- 
vey urged adequately equipped and staffed pharmacy colleges to 
establish six-year college programs leading to the degree of Doctor 
of Pharmacy. 


Other Survey recommendations include: Creation of a Commis- 
sion on Pharmaceutical Manpower to insure adequate records for the 
balancing of supply against demand for trained pharmacists in time 
of peace as well as national emergency; more effective organiza- 
tion and operation of state boards of pharmacy and the moderniza- 
tion of their examination systems for legal licensure; organization of 
a National Convention for Pharmaceutical Legislation to formulate 
uniform legal controls in the interest of public health; more financial 
support for colleges from commercial and industrial interests; the 
continued upbuilding of the teaching staffs of the colleges and schools; 
plans for the in-service training of practicing pharmacists; the ap- 
pointment of a full-time executive officer for the American Council 
on Pharmaceutical Education, the agency which inspects and ac- 
credits colleges of pharmacy. A system of classifying colleges into 
A, B and C institutions is proposed. 


One of the most difficult undertakings of The Survey was the 
detailed analysis of more than 13,000 prescriptions assembled from 
220 pharmacies, located in 186 cities, towns and villages of 39 states. 
The results, which furnish a comprehensive review of modern pres- 
cription practice, provide important data for the profession of medi- 
cine as well as pharmacy. These results reflect the far-reaching 
changes which scientific research and the mass production of medi- 
cinals have brought about in providing improved medication which 
doctors can prescribe for their patients. 


In the introduction to the findings, Dr. Elliot took cognizance of 
the problems which result from the fact that the vast majority of 
the nation’s pharmacists who practice in the retail drug store must 
be successful business men as well as capable professionals. Des- 
pite good-natured ribbing of the retail drug store as it exists today, 
Dr. Elliott points out that it has developed to supply the neighbor- 
hood need for a great variety of convenience items, and as a social 
center. 


In addition, Dr. Elliott indicates, the drug store must sell re- 
lated items in order to support convenient neighborhood pharmaceuti- 
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cal service for those who need a handy source of medicines and pre- 
scriptions to meet health emergencies. The Survey reports: 


“From the beginning the American pharmacist had engaged in 
the merchandising of a variety of related commodities and neighbor- 
hood-convenience items. Only in rare instances was the commerce 
in medicinals sufficient for the successful maintenance of a strictly 
professional establishment. 


“In consequence the ‘drug store’ evolved under the conditions of 
a free enterprise trade economy. Within variable limits the range 
of its commercial undertakings was greatly extended. In the lan- 
guage of the day it became a ‘department store’ which also served 
as a sort of social center for the community.” 


To which Dr. Elliott added his personal comment: “During The 
Survey I have come to a keen realization of the critically important 
place in American life occupied by the pharmacist, especially the 
pharmacist of the well-known corner drug store. A new profession 
of pharmacy is coming to be. The character and standards of this 
new profession are of interest to the whole of our people. 


“The records show that this year close to four hundred million 
prescriptions will be filled in the more than fifty thousand retail drug 
stores in the country. The American people need to realize that 
every time a prscription is taken to one of these establishments, not 
only health but oft-times life, is at stake. The American health 
standards more and more demand competent professional phar- 
macists. 


“Pharmacy is very much alive. Its leaders are energetically 
proceeding to place pharmacy on a higher professional level. The 
pharmacist promises to be more important than ever before in pro- 
viding health service for the American people.” 


THE PHARMACEUTICAL SURVEY 
Edward C. Elliott, Director 
President Emeritus, Purdue University 
Formerly: Professor, University of Wisconsin 
Chancellor, University of Montana 


THE COMMITTEE 
ON THE PHARMACEUTICAL SURVEY 
Appointed by the American Council on Education 


W. W. CHARTERS, Chairman, Director, Research Service, Stephens 
College; formerly: Dean, School of Education, University of Mis- 
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souri; Dean, School of Education, University of Illinois; Director, 
Bureau of Educational Research, Ohio State University; Director, 
Commonwealth Study of Pharmacy 


ANDREW DuMEZ,* Vice Chairman, Dean, School of Pharmacy, Uni- 
versity of Maryland; Secretary-Treasurer of the American Coun- 
cil on Pharmaceutical Education; Past-President, American Phar- 
maceutical Association; Past-President, American Association of 
Colleges of Pharmacy 

*Deceased, September 27, 1948. 


GEORGE D. BEAL, Assistant Director, Mellon Institute of Indus- 
trial Research; Chairman of the Council. American Pharmaceuti- 
cal Association; Vice Chairman, Committee of Revision, United 
States Pharmacopoeia: Vice Chairman, American Council on 
Pharmaceutical Education; Past-President, American Pharma- 
ceutical Association 


W. PAUL BRIGGS, Commander (MSC) USN, Head, Pharmacy Sec- 
tion, Professional Division, Bureau of Medicine and Surgery, 
U. S. Navy; Treasurer, Ex Officio Member, Board of Trustees, 
United States Pharmacopoeia; formerly: Chief, Pharmacy Divi- 
sion, Veterans Administration; Dean, School of Pharmacy, George 
Washington University 


B. V. CHRISTENSEN, Dean, College of Pharmacy, Ohio State Uni- 
versity; Chairman, Executive Committee, American Association 
of Colleges of Pharmacy; Member, Committee of Revision, United 
States Pharmacopoeia; Past-President, American Pharmaceutical 
Association; formerly: Director, School of Pharmacy, University 
of Florida 


DONALD A. CLARKE, Apothecary-in-chief to the Society of the 
New York Hospital; Research Fellow and Member of the Teach- 
ing staff, Department of Pharmacology, Cornell University Medi- 
cal College; Lecturer in Pharmacology, New York Hospital— 
Cornell University School of Nursing 


GEORGE V. DOERR, First Vice President, McKesson & Robbins, 
Inc.; President, American Foundation for Pharmaceutical Edu- 
cation 

CARSON P. FRAILEY, Executive Vice President, American Drug 
Manufacturers Association; President, National Drug Trade Con- 
ference; Chairman, Drugs Resources Advisory Committee, Medi- 
cal Department of the United States Army and Bureau of Medi- 
cine and Surgery of the United States Navy 


H. EVERT KENDIG,Dean, School of Pharmacy, Temple University: 
Past-President, American Association of Colleges of Pharmacy 
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FRANK W. MOUDRY, Secretary, Minnesota State Board of Phar- 
macy; Chairman, Executive Committee of the National Associ- 
ation of Retail Druggists; President, National Association of 
Boards of Pharmacy; President, Apothecary Shop, Inc., St. Paul, 
Minnesota 


EDWARD S. ROGERS, Chairman of the Board, Sterling Drug, Inc.; 
Member of Board of Grants, American Foundation for Pharma- 
ceutical Education 


JOHN A. STEVENSON, President, Penn Mutual Life Insurance Com- 
pany: Trustee, University of Pennsylvania, University of Chi- 
cago, Temple University, George Peabody College for Teachers; 
Director, Bell Telephone Company; Director, Pullman Company. 


ROBERT L. SWAIN, Editor, Drug Topics; Editor, Drug Trade News; 
Chairman, Board of Trustees, United States Pharmacopoeia; 
Member, American Council on Pharmaceutical Education; Past- 
President, American Pharmaceutical Association; Past-President, 
National Association of Boards of Pharmacy 


FRANK O. TAYLOR, Chief Chemist (Retired), Parke, Davis & Com- 
pany; Chairman, Combined Pharmaceutical Control Committee 
of the American Drug Manufacturers Association and American 
Pharmaceutical Manufacturers’ Association; Executive Commit- 
tee, Committee of Revision, United States Pharmacopoeia 


CHARLES R. WALGREEN, Jr., President and Director, Walgreen 
Company: Director and Past-President of the National Associa- 
tion of Chain Drug Stores; Member, University of Illinois College 
of Pharmacy Advisory Board 


GEORGE F. ZOOK, President, American Council on Education, ex 
officio 

A. J. BRUMBAUGH, Vice President, American Council on Educa- 
tion, ex officio 


The newly elected officers of the American Pharimaceutical As- 
sociation are Glenn L. Jenkins of Purdue, president; Harold C. Kin- 
ner, Washington, D. C., first vice president; Leib L. Riggs, Portland, 
Orevon, second vice president. Members «lect of the Council fer a 
term of three years are George D. Beal, Pitsburgh, and John B 
Heinz, Enid, Oklahoma. Installation of these officers will take place at 
the annual meeting in Jacksonville, Florida, on April 24, 1949. 
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Recommendations of the Pharmaceutical Survey 
of Especial Interest To or Affecting the 
American Association of Colleges of Pharmacy” 


The Supply of and the Demand for Trained Pharmacists— 
Professional Manpower Records 


i. IT IS RECOMMENDED that there be set up, under the auspices 
of the American Pharmaceutical Association, an agency to be known 
as the “Commission on Professional Manpower for Pharmacy.” This 
commission would be composed of one representative of each of the 
organizations holding membership in the National Drug Trade Con- 
ference and such other representatives as the commission may desire. 


4. IT IS RECOMMENDED, pending the development of more re- 
liable and dependable basic data by the commission, that a replace- 
ment factor of 3.1 percent be employed for the projection of man- 
power needs. 


5. PENDING THE organization and operation of the Commission 
on Professional Manpower for Pharmacy, the Committee on The 
Pharmaceutical Survey: 


A. RECOMMENDS to the Executive Committee of the Ameri- 
can Association of Colleges of Pharmacy that the member-institu- 
tions of the Association be advised, (1) as to the apparent needs for 
graduates immediately after 1951 in the region normally served by 
them, and (2) that students should be chosen more carefully from 
the applicants for admission in order to assure that the public wel- 
fare responsibility of the profession will be met. 


B. RECOMMENDS to the American Council on Pharmaceuti- 
cal Education that it notify accredited institutions that in the plans 
for the re-examination and re-accrediting of institutions—which plans 
are now in process—particular importance will be attached to the 
adopted policies of the institutions for maintaining the size of the 


*While these recommendations appear in the “Findings and Recommend- 
ations of The Pharmaceutical Survey" which have appeared in booklet form, 
they are printed here for the convenience of quick reference for those who 
might not take the time to ferret them out of the “Findings.” 


I 
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several classes of students at a level consistent with the physical and 
teaching facilities. 


7 IT IS RECOMMENDED that each college or school of phar- 
macy maintain more effective relations with its alumni for the pur- 
pose of securing and utilizing that information relative to the edu- 
cational and economic factors affecting the present and future per- 
sonnel for pharmacy. 


II 
The American Council on Pharmaceutical Education 


1. IT IS RECOMMENDED that the American Council on Phar- 
maceutical Education, representing as it does the active cooperation 
of the American Association of Colleges of Pharmacy, the National 
Association of Boards of Pharmacy, and the American Pharmaceuti- 
cal Association, be recognized as the national agency for the ac- 
crediting and betterment of colleges and schools of pharmacy; and, 


2. IT IS RECOMMENDED that the constructive influence of the 
Council be exerted, not only by the systematic examination, rating, 
and accrediting of institutions, but also by serving as a coordinat- 
ing center for the consideration of plans and efforts for the pro- 
gressive improvement of pharmaceutical education. 


3. IT IS RECOMMENDED that the American Council on Phar- 
maceutical Education be provided with a properly staffed and 
equipped central office, directed by an executive officer, to be desig- 
nated as the “Commissioner for Pharmaceutical Education.” 


4. IT IS RECOMMENDED that national agencies related to phar- 
macy be urged to supply funds to provide, for a minimum period 
of four years, adequate, dependable financial support of the es- 
sential and important work of the Council. The minimum amout of 
such support is estimated to be $20,000 for 1948-49, $30,000 for 1949- 
50, and $40,000 for 1950-51 and for each year thereafter. These 
amounts are to be in addition to the funds now being received by 
the Council from other sources. 


6. IT IS RECOMMENDED that the Council formulate and pub- 
lish to the colleges a clearcut statement indicative of the twofold ob- 
jectives of the Council: first, that of operating as a recognized agency 
for the safeguarding of minimum educational standards and prac- 
tices for the profession; and, second, that of advising, stimulating, 
and assisting the American Association of Colleges of Pharmacy and 
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the individual institutions in raising the minimum standards and 
improving the practices of the profession. 


¥. IT IS RECOMMENDED that the Council reexamine its exist- 
ing statement of minimum requirements for accreditation. For ex- 
ample, the provisions of the present standards dealing with finance, 
organization, and administrative policy are not fully applicable to 
the great majority of the colleges and schools operated as units of 
tax-supported universities. 


8. IT IS RECOMMENDED that the following proposals, relating to 
the reinspection and reaccrediting of institutions, previously sub- 
mitted by the Director of The Survey, receive the favorable consid- 
eration of the Council: 


A. THAT THE COUNCIL secure from the president of each of 
the institutions in which a college, school or department of phar- 
macy is maintained as a unit, an official statement as to: (1) The 
status of pharmacy within the institutional organization, and, in par- 
ticular, (2) Whether pharmacy is considered to stand on the same 
level as the other major units of the institution, (3) Whether the 
staff of the school—scientifically, educationally, and salary-wise 
is comparable to the staffs of other divisions of the institution, (4) 
Plans of the institution for the development and improvement of 
professional training in pharmacy. 


B. THAT THE DEAN of each college or school of pharmacy: 
(1) Submit a report dealing primarily with the changes that have 
taken place since the time of the most recent inspection and ac- 
crediting—changes indicative of betterment as to finances, faculty, 
library, scientific facilities, and quality of student body. This re- 
port would be expected to give special attention to the items of 
criticism indicated in the report of the council inspecting committee; 
(2) Indicate which, if any, of the published standards for accredita- 
tion are not now fully met by the college, with appropriate explana- 
tions; (3) Transmit two copies of the catalog for the current year; 
(4) Furnish copy of the budget or financial statement for the cur- 
rent year: (5) Furnish copies of the weekly class and/or laboratory 
schedule of each instructor, with the number of students in each 
class or laboratory section; (6) Forward a list of scientific research 
and other publications by each member of the staff during the past 
five years; (7) Indicate the service of each member of the staff to 
professional organizations; (8) Describe plans in effect for the quali- 
tative selecion and guidance of students: also describe measures for 
adjusting size of student body to professional needs and opportunities; 
(9) Describe plans in effect for the placement of and follow-up work 
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with graduates; (10) Indicate the record of graduates, annual number 
passing and annual number failing, in state board examination; (11) 
Present an analysis and an interpretation of the curriculum in effect 
so as to reveal a definite unified educational plan, and the extent to 
which the pharmaceutical technical training is reinforced by the ele- 
ments of a broad general education. 


C. THE ADOPTION OF a system of classification of accredited 

institutions, such as: 

CLASS A: Those colleges having no important deficiencies. 

CLASS B: Those colleges having deficiencies that may be cor- 
rected promptly by administrative action. 

CLASS C: Those colleges having deficiencies requiring con- 
siderable time and effort to correct. A college in 
this class will be given a period of three years to 
correct the deficiencies or be dropped from the ac- 
credited list. 


9. IT IS RECOMMENDED that the Council include in its accredit- 
ing specifications standards for: 
A. THE UTILIZATION of recognized intelligence and apti- 
tude tests as factors for the admission of students, and 
B. THE MAINTENANCE of facilities under adequate direction 
and supervision for the continuous guidance and counseling 
of all students. 


Ill 


The Teaching Staffs 


. IT IS RECOMMENDED that each of the accredited institu- 
tions carefully re-examine its staff problem both as to present and 
future needs. A statement of these needs, defined as completely as 
may be possible, should be transmitted each year to some designated 
center such as the American Council on Pharmaceutical Education. 
These statements, assembled from all institutions, may then serve 
as a measure and a guide, especially for those institutions and indi- 
viduals engaged in graduate study. In other words, pharmacy must 
develop a systematic program designed to establish a continuous bal- 
ance of the supply of and the demand for new teaching personnel. 
This is a manpower issue of the first order. 


2. IT IS RECOMMENDED, in view of the prime importance of the 
deanship of a college or school of pharmacy as the central source for 
professional and personal leadership, that responsible administrative 
authority consult fully and widely those familiar with pharmaceutical 
personnel when making appointments to this position. 
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3. IT IS RECOMMENDED, as a principal activity of the imple- 
mentation of The Pharmaceutical Survey, that the problem of the 
teaching staff with emphasis upon the items of adequate compensa- 
tion, the reduction of teaching loads, and the provision of opportunity 
and means for individual research work be presented to the boards 
of control and other higher education authorities. 


4. IT IS RECOMMENDED that the institutions give special at- 
tention to undergraduate students of personality, of scientific ability 
and interest in the profession, and encourage such students to 
proceed with the advanced study required to qualify for teaching 
service. 


5. IT IS RECOMMENDED that the proposal for the conduct of 
summer seminars for teachers of pharmaceutical subjects, already 
presented by the Director of The Survey to the American Association 
of Colleges of Pharmacy and to the American Foundation for Phar- 
maceutical Education. receive the prompt attention of these or- 
ganizations, and be put into operation beginning with the summer of 
1949. The primary purpose of these seminars is that of providing 
needed opportunity for the members of the teaching staffs, and for 
graduate students to come into fruitful contact and to keep pace with 
progressive content and methods of pharmsceutical teaching. 


6. IT IS RECOMMENDED that the American Council on Phar- 
maceutical Education, in full cooperation with the American Assoc- 
iation of Colleges of Pharmacy, encourage certain of the accredited 
colleges and schools of pharmacy, properly staffed and equipped, 
and advantageously located, to serve as centers for the preparation 
of teachers of pharmacy. 


7. IT IS RECOMMENDED that the American Foundation for Phar- 
maceutical Education include in its program, for the encouragement 
of graduate study, provision for not less than twenty teaching fellow- 
ships, for the purpose of enabling individuals of ability and profes- 
sional promise to become especially fitted for teaching service. 


IV 


Student Selection, Guidance, and Testing 


3 IT IS RECOMMENDED that each of the accredited institutions: 
A. UTILIZE recognized intelligence and aptitude tests as con- 
stituent factors for the selection and admission of students. 


B. MAINTAIN facilities, under adequate direction and supervi- 
sion, for the continuous guidance and counseling of all students, 
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such facilities to include a complete personnel record of each student. 


4 IT IS RECOMMENDED that steps be taken by the American 
Association of Colleges of Pharmacy for the development and valida- 
tion of specialized aptitude and achievement tests for students of 
pharmacy, such tests to be administered by the individual colleges 
at the time of admission, during the period of education and train- 
ing, and prior to graduation. It is advised, in this connection, that 
the institutions provide for the cost and that the Association seek the 
counsel and cooperation of the recently formed Educational Testing 
Service. 


3. IT IS RECOMMENDED that the American Foundation for 
Pharmaceutical Education include within its program of operation 
provision for the preparation, distribution, and revision of an ap- 
propriate handbook containing essential current facts relating to the 
profession of pharmacy, for the use of vocational counselors and pros- 
pective students in pharmacy. 


4. IT IS RECOMMENDED that each state and local pharmaceu- 
tical association create a standing Committee on Superior Students 
for Pharmacy. This committee, in cooperation with the colleges and 
schools of pharmacy of the state, would seek to identify secondary 
school students and college students of marked ability; to deepen 
the interest of such students in the study of pharmacy; and, when 
necessary to enlarge their opportunity to proceed with education and 
training for the profession. Such an undertaking is based upon the 
assumption that pharmacy is to present a challenge to such students 
for the use of their superior abilities. The need today is not for more 
students, but better students of pharmacy. 


The Financing of Pharmaceutical Education 


i. IT IS RECOMMENDED, as one of the principal implementa- 
tion activities of The Survey, that carefully planned efforts be made 
to cause the administrative authorities to know and to understand the 
financial needs of the colleges and schools of pharmacy. 


2. IT IS RECOMMENDED that the individual establishments com- 
prising the business of pharmacy recognize and assume their direct 
professional and financial responsibility for the effective mainte- 
nance of the profession of pharmacy through the support of phar- 
maceutical education. 
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IX 


The Prescription Study 


1. IT IS RECOMMENDED that each college or school of pharmacy 
undertake to conduct periodic study of the prescriptions currently 
written in the area served by the institution. In view of the po- 
tential usefulness for pharmaceutical training, the services of stu- 
dents should be enlisted to the largest possible extent for such 
studies. 


2. IT IS RECOMMENDED that the American Association of Col- 
leges of Pharmacy create a standing committee, the duties of which 
should be (a) to develop uniform plans to be followed by the col- 
leges or schools when making prescription studies; and, (b) to as- 
semble and publish the results of the studies made by individual in- 
stitutions. Such assembly of results should be made available to 
the medical schools of the country. 


X 


The Pharmaceutical Curriculum 


1. IT IS RECOMMENDED that the recognized objectives of the 
undergraduate program for the education and professional prepara- 
tion of pharmacists include: 

A. SELECTING, SCREENING, and graduating those students 
possessing the technical abilities, personal character, and social out- 
look required for the practice of the profession of pharmacy. 

B. PREPARING STUDENTS to procure, develop, prepare, pre- 
serve, standardize, test, and dispense substances and articles used in 
the diagnosis, treatment, and prevention of disease. 

C. DEVELOPING ABILITY in students to utilize properly the 
Pharmacopoeia of the United States, The National Formulary, New 
and Nonofficial Remedies, and other recognized reference works on 
drugs. 

D. GROUNDING STUDENTS in the principles and practices 
of organizing and administering a pharmacy. 


E. MAKING STUDENTS fully conscious of the ethical stand- 
ards to be met by the pharmacist. 


F. QUALIFYING STUDENTS to cooperate with members of the 
other health professions and to consult with them; to furnish ac- 
curate, objective, and scientific information to physicians and mem- 
bers of other health professions concerning drugs and their action. 
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G. PREPARING STUDENTS to provide professional services 
to the public appropriate to the basic functions of pharmacy in its 
role as a health profession. 


H. EQUIPPING and stimulating students to contribute to the 
profession by participating in its various organizational, literary, 
teaching, research, and other activities. 


I. PROVIDING STUDENTS with an adequate foundation for 
graduate work in the various subjects of the curriculum. 


J. PREPARING STUDENTS to assume the responsibilities of 
citizenship befitting professionals. 


K. ENRICHING the life of the students through greater un- 
derstanding and appreciation of the culture, values, and problems of 
our civilization. 


2. IT IS RECOMMENDED that the American Association of Col- 
leges of Pharmacy and the American Council on Pharmaceutical Ed- 
ucation continue their efforts for the constructive betterment of the 
existing four-year program of education and training providing the 
essential knowledge and skills for the practice of pharmacy and 
leading to the degree of Bachelor of Science in Pharmacy. 


3. IT IS RECOMMENDED that the American Association of Col- 
leges of Pharmacy and the American Council on Pharmaceutical Ed- 
ucation take the necessary initial steps for the development and es- 
tablishment of a six-year program of education and training lead- 
ing to the professional degree of Doctor of Pharmacy (Phar.D.), this 
program to include two or more years of general education and basic 
science training. 


4. IT IS RECOMMENDED that the cooperative relationship of 
The Survey and the Committee on Curriculum of the American As- 
sociation of Colleges of Pharmacy be continued for the purposes of: 
(a) improving the four-year program, and (b) developing a six-year 
program: and that in these two undertakings attention be given to 
the reports prepared by The Survey on instruction in pharmacog- 
nosy, pharmacy, physical sciences and mathematics, pharmacology 
and related sciences, microbiology and public health, and pharmacy 
administration. 


5 IT IS RECOMMENDED that the American Association of Col- 
leges of Pharmacy and the American Council on Pharmaceutical 
Education propose a plan whereby graduates in pharmacy who re- 
ceived other degrees in this field may become eligible for candidacy 
for the degree of Doctor of Pharmacy. 
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6. IT IS RECOMMENDED that financial provision be made 
whereby the American Association of Colleges of Pharmacy and the 
American Council on Pharmaceutical Education will be enabled to 
assume responsibility for the continued study of the program of 
pharmaceutical education and training in order that it may be kept 
abreast of educational and professional developments and _ social 
needs. 


a IT IS RECOMMENDED that those agencies of the profession of 
pharmacy concerned with the maintenance of professional education 
end training on a hizh level include in their progrem of service pro- 
vision for the modernization of pharmaceutical textbooks as es- 
sential instrumentalities for effective and economical teaching. 


XI 


In-Service Train ng for Pharmacists 


1. IT IS RECOMMENDED that each cf the accredited colleges and 
schools of pharmacy recognize and essume responsibility for pro- 
viding organized programs of in-service professional instruction of 
the practicing pharme2cists within the erea normally served by the 
institution, end to this end set up, under competent, professional di- 
rection, an operation unit to be known as the “division of phorma- 
ceutical extension.” 


4 IT IS RECOMMENDED that the duties of such division of phar- 
maceutical extension include the development of refresher courses 
concucted at the institution, programs of reading, correspondence 
study courses. and the systematic visitation and personal counsel- 
ing of pharmacists. 


3. IT IS RECOMMENDED, in order to insure the maximum of 
cooperative effort, th-t the state boards of pharmacy of each state 
teke the initiative for the creation in the state of a Pharmaceutical 
Extension Council consisting of the dean of the college(s) or school(s) 
of phermacy, the director(s) of the division(s) of pharmaceutical ex- 
tension, and representatives of the state pharmaceutical association 
and the state department of public instruction 
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New Books 


Phermacy Forwerd—by Frederick J. Wulling, Dean College of Phar- 
macy, University of Minnesota, 1892-1936. 1948. 123 pages. 20 full 
pege i!lustrations. Edition limited to 500 copies. Edited and pub- 
lished by Emerson G. Wullinz, Th2 £umac Press, La Cross2, Wiscon- 
sin. Price $3.00. 


When Frederick John Wulling died on October 21, 1847, there 
passed from our midst one of the most towering pioneering figures in 
the field of phermaceutical education. His accomplishments are 
known to all of us who were privileged to share with him only a 
small part of his experiences. To the later generation which was not 
permitted to know him, the high lights of his accomplishments are 
recorded in the verious volumes which are published to record the 
works of distinguished men. 


The present volume, however, is different. It is a collection of 
incidents and experiences, many of them of a personal nature, such 
as a loving son would have collected in memory of a father whom he 
admired and respected. As I read it, I was inclined to think that 
Emerson compiled it for the pleasure it gave him to live over with 
his father the life of his boyhood. But, he did more than that, he 
made it possible for those of my generation to enjoy that experience 
also. And, in addition, the historically minded will gain a vast 
amount of history by the perusal of its pages, and will learn what it 
took for a young man to build a great institution in a great university 
in a great state, and what that man had to take to do it. 


Mechenically the book, the paper, the printing, and even the 
jackct is a work cf art, in keeping with the personality of Freder- 
ick John Wulling. We are grateful to Emerson, the son, for this 
personal contribution to our literature, and for the elegant way it 
was done.—R. A. L. 


Polio and Its Preblems—by Roland H. Berg with a Foreword by 
Basil O'Connor, president of the National Foundation for Infantile 
Paralysis, Inc. 1948. 174 pages, 24 illustrations. The J. B. Lippin- 
cott Company. Price $3.50. 


Here is a book that fills a great need, not only for the prac- 
ticing pharmacist, but for the layman as well. It gives the story in 
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an amazingly readable form of the experimental studies that have 
been made to reveal the cause, the method of transmission, the means 
of control, and the methods of treatment of one of the most baffling 
of diseases, not even excepting cancer. The mortality resulting from 
infantile paralysis is low when compared to that of cancer and many 
of the contagious diseases, and does not justify the fear of it that is 
usually held. That fear is due to its crippling nature. The book 
closes with a discussion of the question “Is Crippling Necessary?”, 
and states what can be expected in the future, and gives a final sum- 
mation of our knowledge, all of which will be of the greatest value in 
the fight against the disease. A real service would be contributed 
to the cause of public health if more men qualified to interpret sci- 
entific knowledge about our major killers, to the public, would un- 
dertake to write books of this type about our major diseases.—R.A.L. 


Textbook of Pharmacognosy, by Heber W. Youngken, A. M., Phm. 
M., Ph.D., Sc.D., Professor of Pharmacognosy and Biology, Massa- 
chusetts College of Pharmacy. Sixth ed., 1063 pages, 521 illustra- 
tions. The Blakiston Company, Philadelphia, 1948. Price $8.50. 


This book through former editions has established itself as a 
standard textbook and reference work in the field of pharmacognosy. 
In the preparation of the present edition, the author has done an 
excellent job in accomplishing his objective which is stated in the 
preface as being: “I have endeavored to take cognizance of—ad- 
vances and changes and to bring the text into conformity with the 
best current pharmacognostical thought and practice.” 


Newer therapeutic agents of biological origin such as penicillin, 
streptomycin, tyrothricin, bacitracin, rutin, the digitalis glycosides, 
piscidia, the newer hormones and insecticides of plant origin, and 
the various plasma fractions of human blood are included. While 
planned primarily for the use of students in undergraduate phar- 
macognosy courses, sufficient material is included on characteristics, 
drug cultivation, microanalytical methods, etc., to make the book 
serviceable at the graduate level in pharmacognosy and to others 
interested in medicinal plants. 


A number of monographs on some of the older drugs have 
been deleted or shortened. A large number of new illustrations 
have been added, and some of the older cuts have been replaced 
by better ones. The new material added includes a section on the 
structure, staining and mounting for microscopical examination of 
pollen grains; a section dealing with animal excreta in drugs, spices 
and food products: allergens and allergenic preparations; a new 
chapter on antibiotics and bacterial biological products; and a num- 
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ber of new microanalytical methods. A change which should be 
of considerable help to the student is the placing of the official 
synonyms in italics. 


It has been said that this book is not suitable as an under- 
graduate text because its encyclopedic nature relegates it to the 
reference class and makes it to pharmacy what Dr. Asa Gray’s book 
is to botany. This reviewer would welcome the appearance of a 
pharmacognosy text designed specifically as a tool for the teaching 
of pharmacognosy at the lower .undergraduate level; one which 
would place a greater emphasis upon the pharmacy and pharmacol- 
ogy of these substances; and which would have a classification based 
upon the recognition that the customer’s request in the drug store 
is a therepeutic or pharmacologic one, that the prescription fills 
a therepeutic need and that the stock is arranged accordingly. 
—W. R. B. 


Organic Chemistry with applications to Pharmacy and Medicine— 
by Eldin V. Lynn, Ph. D., Professor of Chemistry, Massachusetts 
College of Pharmacy, 1948. Third ed., Thoroughly revised. 355 
pages. Lea & Febiger. Price $5.00. 

This thoroughly revised third edition continues to fill the need 
for a textbook that reviews the basic reactions of organic chemistry 
and applies them to the substances used in medicine and pharmacy. 
The author adheres to his belief that “* * * we cannot hope to learn 
more than reactions that are common to large groups. Any attempt 
to teach chemicals in place of chemistry in a relatively short time, 
is almost certain to be a failure. It would seem reasonable that 
the best approach must involve a thorough presentation of general 
principles and properties.” The book has included the organic 
compounds of the U.S.P. XIII and N.F. VIII and many recently 
developed non-official chemicals of interest to pharmacy and medical 
students. The subject matter is presented with clarity, and seems to 
be well chosen and up to date. The questions at the end of each 
chapter are excellent as teaching aids. It is still the author’s opinion 
that the chemistry book should not deal with physiological actions 
and applications in medicine and pharmacy. It seems an excellent 
opportunity is being missed to impress upon the student that the 
end-point of all synthesis in this field is to produce a compound 
which possesses a physiological action of value in the treatment of 
disease. This aplication is studied by the student in his other 
courses, but the foundation which could be laid at this time could 
serve as a basis for the correlation of the chemistry of these com- 
pounds with their use in medicine and physiological action.—W.R.B. 


Organic Chemistry—by Hugh C. Muldoon, D. Sc., Professor of Chem- 
istry; Dean of the School of Pharmacy, Duquesne University. Third 
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Edition. 1948. 648 pages. The Blakiston Company, Philadelphia. 
Price $5.50. 

This third edition represents a thorough rewriting which has 
been expanded and modernized. “New features include an im- 
proved format, a different sequence of topics, an increased amount 
of tabulated information, a more generous use of equations and 
structural formulas, and numerous cross references. Discussions 
of theoretical matters have been simplified and sometimes extended, 
and additional information has been given concerning hetero-cycles, 
proteins, carbohydrates, antibiotics, vitamins, hormones, steroids, 
and other groups. Special attention has been devoted to modern 
chemical nomenclature.” Material’is given for a full year’s course 
in organic chemistry for the beginning college student. Although 
the book is designed to meet the needs for pharmacy students, it 
will serve the neecs of those preparing for medicine and dentistry. 
It is also recommended as a text for the shorter course in applied 
organic chemistry.—W.R.B. 


Drug Researsh and Development—Edited by Austin Smith and 
Arthur D. Herrick, and authored by eighieen collaborators each 
distinguished in his field. 1948. 597 pages including bibliography. 
Revere Pu>dlishing Company. Price $10. 


The objective of the book is well stated by the editors when 
they say in the preface “Today the drug manufacturer and dis- 
tributor, the research and laboratory worker, the physician and 
pharmacist, the edvertising counsel end sales representative are 
all participants in the development of drugs and diug therapy. Col- 
lectively they deserve considerable credit for the remarkable ad- 
vances that have taken piace in the last decade. But, to take their 
vtightful place in modern drug research, development and promotion 
each requires a working knowledge, not only of the tasks allotted 
to him, but also of the program as a whole and what it encom- 
passes and entails. The purpose of this volume is to promote such 
an understanding and to present the essential background. The 
editors have sought to avoid a theoretical presentation of the sub- 
jects introduced. They have gone to industry, to the universities, to 
the professions for their contributors with the happy result that the 
various chapters are founded in actual experience and on practical 
material.” The task has been well done.—R.A.L. 


Education for Professional Responsibility—A report of the Pro- 
ceedings of the Inter-Professions Conference on Education for Pro- 
fessional Responsibility held at Buck Hill Falls, Pennsylvania, April 
12, 13, and 14, 1948. 1948. 207 Pages. Carnegie Press, Carnegie Institute 
of Technology, Pittsburgh. Orders should be sent to Rutgers Uni- 
versity Press, New Brunswick, New Jersey. Price $3.00. 
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INSTITUTIONS HOLDING MEMBERSHIP IN THE AMERICAN ASSOCIATION 
OF COLLEGES OF PHARMACY (Concluded) 


Creighton University, College of 


New Jersey 
Rutgers University, The State Uni- 
of New Jersey, New Jer- 
liege of Pharmacy, New- 


. (1923) 
Thomas D. Rowe, Dean 


New York 
University of Buffalo, School of 
Buffalo. (1939) 
B. Lemon, Dean 
University. College of 


of the City of New 


Charles W. Dean 

Fordham College of 
Pharmacy, New York. (1939) 
James H. Kidder, Dean 

Long Island University, Brooklyn 
——_ of Pharmacy, Brooklyn. 


939) 
Hugo H. — 


Francis J. Dean 


North Carolina 
Universit of North Carolina, 
on of Pharmacy, Chapel Hill. 
Marion L. Jacobs, Dean 


North Dakota 
North Dakota Agricultural Col 
School of Pharmacy, Fargo. (1 
William F. Sudro, 


Ohio 
Ohio Northern University, College 
of Pharmacy, Ada. (1925) 
Rudolph H. Raabe, 
University of Cincinnati, Cincin- 
nati Colle of Pharmacy. (1947) 
Lyell Klo 
The Ohio en University, Col- 
lege of Pharmacy, Columtmuis. (1900) 
Bernard V 


Dean 
University of Toledo, — of 
Pharmacy, Toledo. (1941) 

Charles H. Larwood, 

Western Reserve University, School 
of Pharmacy, Cleveland. (1902) 
Arthur P. Wyss, Dean 


Oklahoma 
University of Oklahoma, School 
of Pharmacy, Norman. (1905) 
D. B. R. Johnson, Dean 


Oregon 
Oregon State College, School of 
Pharmacy, Corvallis. (1915) 
George S. Crossen, Dean 


Rico 
University of Puerto Rico, College 
of Pharmacy, Rio | (1926) 
Luis Torres-Diaz, 


Island 
Rhode Island College of Phar- 
macy and Allied Sciences, Pro- 
vidence. (1926) 

W. Henry Rivard, Dean 


Carolina 
Medical College of the State of 
South Carolina, Charleston. (1940) 
William A. Prout, Director 
University of South Carolina, 
vee of Pharmacy, Columbia. 
Emery T. Motley, Dean 


T 


Dakota 
South Dakota State Coens, Div- 
ision of Pharmacy, rookings. 


(1908) 
Floyd J. Leblanc, Dean 


ennessee 
University of Tenn 


essee, School 
of Pharmacy, Memphis. (1914) 
Robert L. Crowe, an 


Texas 
University of Texas, College of 


West 


Pharmacy, Austin. (1926) 
Henry M. Burlage, Dean 


Medical College of Virginia, School 
of Pharmacy, Richmond. (1908) 
R. Blackwell Smith, Jr., Dean 


ashington 
State College of Wash 


ington, Schoo 
of Pharmacy, Pullman. (1912) 
Pearl H. Dirstine, Dean 
University of Washington, College 
of Seattle. (1903) 
Forest J. Goodrich, Dean 


Virginia 
West Virginia University, College 
of Pharmacy, Morgantown. (1920) 
J. Lester Hayman, Dean 


University of Wisconsin, School 
of Pharmacy, Madison. (1900) 
Arthur H. Uhl, Director 


» 
Nebraska Pennsylvania 
Duquesne Uni . School of 
William A. Jarrett, Dean 
University of Nebraska, College Philadelphia College of Pharmacy 
— So Temple University, School of Phar- 
macy, (1928) 
H. Evert Kendig, Dean 
University of Pittsburgh, Pitts- 
burgh = of Pharmacy, Pitts- 
burgh. (1900 
Edward C. Reif, Dean 
University of the Phiiippines, Col- 
lege of Pharmacy, Manila. (1917) 
Patrocinio Valenzuela, Dean 
aefer, Dean 


FELLOWSHIPS IN PHARMACY 


To meet the demonstrated need for trained teachers and 
researchers in the field of pharmacy, the American Foun- 
dation for Pharmaceutical Education announces a limited 
number of Fellowships for students seeking graduate de- 
grees in pharmaceutical subjects. 

These Fellowships are open to students (men or women) 


qualified for registration in approved graduate schools (or 
colleges) for one or more of the following major fields: 


PHARMACY 
PHARMACEUTICAL CHEMISTRY 
PHARMACOLOGY 
PHARMACOGNOSY 
(or closely related subjects) 


Each Fellow will receive from the Foundation a stipend to 
cover the year of his appointment, plus an allowance for 
tuition and miscellaneous term bills. Fellowships are re- 
newable for one year. 


For further information concerning Foundation 
Fellowships, including application forms, write 
directly to the 


Board of Grants, 
AMERICAN FOUNDATION FOR PHARMACEUTICAL 
EDUCATION 


330 West 42nd Street New York 18, N. Y. 
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